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DESCRIPTION 



Information Recording Apparatus and Method, and Information Recording System 
Technical Field 

The present invention relates to an information recording apparatus and method, 
and to an information recording/playback system, adapted to record meta data 
associated with informative materials to be recorded to various types of removable 
recording media. 

Background Art 

Heretofore, ISO (International Organization for Standardization)/SMPTE 
(Society of Motion Picture and Television Engineers) has provided some standards for 
digital video signals. Of the standards, SMPTE 298M and 335M define meta data 
indicative of attributes, storage locations, sizes, etc. of material data such as digital 
video signals for permitting centralized management of the meta data with a meta data 
dictionary. The meta data dictionary defines several hundred items including titles, 
staff names, imaging locations, etc. as material data, for example. 

Features of materials such as images and sounds can conveniently be known 
from meta data about these material signals. Since meta data is uniquely defined by 
ISO/SMPTE, it has high compatibility and is regarded as greatly contributory to 
automation of data base management as well as of material exchange between digital 



2 

apparatuses made by different manufacturers. 

Since meta data are basically piggybacked on materials such as video and audio 
signals, however, in case the video and audio materials are recorded in a recording 
medium for example, the meta data cannot be read without any playback of the video 
and audio materials from the recording medium. 

On the other hand, in case information about the video and audio materials is 
generated by actually playing the recording medium for viewing and hearing the 
images and sounds, it is less necessary to rely on meta data piggybacked on the 
materials. Namely, the meta data are not used to its full performance. 

Disclosure of the Invention 

Accordingly, the present invention has an object to overcome the above- 
mentioned drawbacks of the prior art by providing an information recording apparatus 
and method, and an information recording system, permitting to acquire meta data 
about material signals recorded in a recording medium without any actual playback of 
the material signals recorded in the recording medium, and use the meta data 
effectively in search, validation, etc. of the material. 

The above object can be attained by providing an information recorder 
including means for extracting predetermined standard-defined meta data buried in 
material signals to be recorded to a replaceable recording medium, and means for 
writing/reading information to/from a contactless information storage means appended 
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to or incorporated in the replaceable recording medium and which is operative 
responsively to an electromagnetic field to send or receive information in a contactless 
manner to or from outside via the electromagnetic field; the writing/reading means 
writing the meta data extracted by the extracting means to the contactless information 
storage means. 

Also, the above object can be attained by providing an information recording 
method including steps of extracting predetermined standard-defined meta data buried 
in material signals to be recorded to a replaceable recording medium, and 
writing/reading information to/from a contactless information storage means appended 
to or incorporated in the replaceable recording medium and which is operative 
responsively to an electromagnetic field to send or receive information in a contactless 
manner to or from outside via the electromagnetic field; the extracted meta data being 
written to the contactless information storage means. 

Also, the above object can be attained by providing an information recorder 
including means for generating, from information other than material signals to be 
recorded to a replaceable recording medium, meta data associated with the material 
signals, and means for writing/reading information to/from a contactless information 
storage means appended to or incorporated in the replaceable recording medium and 
which is operative responsively to an electromagnetic field to send or receive 
information in a contactless manner to or from outside via the electromagnetic field; 
the writing/reading means writing the generated meta data to the contactless 
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infonnation storage means. 

Also, the above object can be attained by providing an information recording 
method including steps of generating, from information other than material signals to 
be recorded to a replaceable recording medium, meta data associated with the material 
signals, and writing/reading information to/from a contactless information storage 
means appended to or incorporated in the replaceable recording medium and which is 
operative responsively to an electromagnetic field to send or receive information in a 
contactless manner to or from outside via the electromagnetic field; the generated meta 
data being written to the contactless information storage means. 

Also, the above object can be attained by providing an information recording 
system including means for writing/reading information to/from a contactless 
information storage means appended to or incorporated in the replaceable recording 
medium and which is operative responsively to an electromagnetic field to send or 
receive information in a contactless manner to or from outside via the electromagnetic 
field, an information recorder for writing, to the contactless information storage means 
by means of the writing/reading means, predetermined standard-defined meta data 
extracted from material signals to be recorded to the recording medium or meta data 
generated from information other than the material signals written to the recording 
medium, and a meta data storage unit for storing the meta data read from the 
contactless information storage means appended to or incorporated in each of a 
plurality of recording mediums. 
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Also, the above object can be attained by providing an information recording 
method including steps of writing predetermined standard-defined meta data extracted 
from material signals to be recorded to a replaceable recording medium or meta data 
generated from information other than the material signals to be recorded to the 
recording medium to a contactless information storage means appended to or 
incorporated in the replaceable recording medium and which is operative responsively 
to an electromagnetic field to send or receive information in a contactless manner to 
or from outside via the electromagnetic field, and storing the meta data read from the 
contactless information storage means appended to or incorporated in each of a 
plurality of recording mediums. 

Brief Description of the Drawings 

FIG. 1 is a block diagram of a VTR as one embodiment of the present invention. 

FIG. 2 explains the format of component ANC data packet. 

FIG. 3 explains the format of composite ANC data pattern. 

FIG. 4 illustrates a part of the meta data defined in SMPTE 298M and 335M. 

FIG. 5 illustrates another part of the meta data defined in SMPTE 298M and 

335M. 

FIG. 6 illustrates a still another part of the meta data defined in SMPTE 298M 
and 335M. 

FIG. 7 explains video and audio data formats and Aux sync block. 
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FIG. 8 explains the format of Aux sync block in a high-definition video signal 
recording VTR. 

FIG. 9 explains in detail the categories 2 to 6 in FIG. 8. 

FIG. 10 is a block diagram of a combination camera/recorder as a second 
embodiment of the present invention, the recorder being a VTR. 

FIG. 11 is a block diagram of an edition system as a third embodiment of the 
present invention. 

FIG. 12 outlines the memory map in a semiconductor memory in the contactless 
memory tag. 

FIG. 13 outlines the memory management table area in a block No. OOOOh of 
the memory map. 

FIG. 14 explains in detail the lot number at byte Nos. Oh and Ih in the block No. 
OOOOh of the memory map. 

FIG. 15 explains in detail the lot number at byte Nos. 5h and 6h in the block No. 
OOOOh of the memory map. 

FIG. 16 outlines the manufacture ID table in the block No. OOOlh of the 
memory map. 

FIG. 17 explains in detail the label ID. 

FIG. 18 explains the hamming 8/4 code. 

FIG. 19 explains the generation of the protection bit and data for the hamming 
8/4 code. 
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FIG. 20 shows the conversion table of the correspondence between hexadecimal 
numbers and hamming 8/4 codes (binary numbers), to which reference is made for 
checking the conversion of the hamming 8/4 code. 

FIG. 21 shows data of the hamming 8/4 code, seen from outside the controller. 

FIG. 22 outlines the format definition table area in the block No. 0002h of the 
memory map. 

FIG. 23 explains in detail the common area at the block No. 0003h and 
subsequent blocks of the memory map. 

FIG. 24 explains the serial number expressed with 4 bytes (Nos. Oh to 3h) in the 
block No. 0008h of the memory map. 

FIG. 25 explains the pointers at the byte Nos. Oh and Ih and ID number (EOSR- 
ID) at the byte Nos. 2h and 3h in the block No. 0009h of the memory map. 

FIG. 26 explains the remain status (RS) described at the byte No. 4h in the 
block No. 0009h of the memory map. 

FIG. 27 explains bit Nos. 6 and 4 of the remain status (RS). 

FIG. 28 explains the time code (Time Data) indicating the end of recording 
(EOS point) at the bit Nos. 6 to 9 in the block No. 0009h of the memory map. 

FIG. 29 explains the thread count indicating the number of times of cassette 
loading at byte Nos. Ah and Bh in the block No. 0009h of the memory map. 

FIG. 30 explains an example of setting of the blocks No. 0009h to OOOBh of the 
memory map. 
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FIG. 31 explains the top address (data TOPP) of cue point data area at the byte 
Nos. Oh and Ih in the block No. OOOAh of the memory map. 

FIG. 32 explains the file allocation table definition (FAT definition) at the byte 
Nos. 2h to 4h in the block No. OOOAh of the memory map. 

FIG. 33 explains the field frequency (FQ) at a byte No. Bh in the block No. 
OOOAh of the memory map. 

FIG. 34 explains the audio status at byte Nos. Ch to Fh in the block No. OOOAh 
of the memory map. 

FIG. 35 explains the extended common area management table. 

FIG. 36 explains the data format of the cue point indicating one clip area. 

FIG. 37 explains the data structure of which two status bytes, namely, Nos. are 
Olh and OOh. 

FIG. 38 explains the data structure of which two status bytes, namely, Nos. 07h 
and OOh. 

FIG. 39 explains the data format of additional information of which 12th status 
bit is "1". 

FIG. 40 explains in detail the additional information. 

FIG. 41 explains the data format of the extended UMID defined in SMPTE 

330M. 

FIG. 42 explains the time snap of material number. 

FIG. 43 explains the basic UMID of 21 bytes, assembled in the embodiment of 
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the present invention. 

FIG, 44 explains the basic UMID and signature meta data, assembled in the 
embodiment of the present invention. 

FIGS. 45 A and 45B explain the initial click package in the embodiment of the 
present invention. 

FIG. 46 shows the byte string of the main title in the embodiment of the present 
invention. 

FIG. 47 shows the byte string in the clip package except for the meta data 
declaration in the embodiment of the present invention. 

FIG. 48 shows the byte string of 3 types of meta data whose declarations are 
omitted in the embodiment of the present invention. 

FIG. 49 shows in detail the byte string of the meta data about the number of 
frames, title and subtitle. 

FIG. 50 shows the reconstitution table used for reconstitution of normal UMID 
defined in SMPTE from UMID read from the contactless memory tag. 

FIG. 51 explains UMID placed at EAV (end of active video) just before the 
10th line of SDI Y channel of the high-definition video. 

FIG. 52 explains the meta data indicative o a title placed at SAV (start of active 
video) of the 10th line of SDI Y channel of the high-definition video. 

FIG. 53 shows a flow of operations affected in collating end of source point 
information recorded in a memory tag with end of source point information recorded 
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on a magnetic tape to locate the end of source point and in recording information. 

FIGS. 54A to 54D explain the operations in searching for EOS. 

FIG. 55 shows a flow of operations in displaying an alarm depending upon the 
number of times of cassette threading. 

FIG. 56 illustrates the management table used for management of cassettes. 

FIG. 57 explains the sequential scanning of information in the contactless 
memory tag of a plurality of cassettes stored in a cassette rack. 

FIG. 58 is a schematic block diagram of the contactless memory tag and 
reader/writer. 

FIG. 59 is an external view of the contactless memory tag formed in a one-chip 
design. 

FIG. 60 is a circuit diagram of the inductively coupled four-terminal network. 

FIG. 61 is a circuit diagram of an equivalent circuit of the inductively coupled 
four-terminal network in FIG. 60. 

FIG. 62 explains the handy type reader/writer according to the present 
invention, and shows the appearance of a label with the contactless memory tag 
attached to a cassette half of a cassette. 

Best Mode for Carrying Out the Invention 

The preferred embodiments of the present invention will be described 
herebelow with reference to the accompanying drawings. 
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Referring now to FIG. 1, there is schematically illustrated a video tape recorder 
(will be referred to as "VTR" hereunder) as the first embodiment of the present 
invention to write and read high-definition digital video signals. 

As shown, the VTR is supplied at a video input terminal 1 thereof with video 
signals (e.g., 1080/60 interlaced video signals) sent in the form of SDI (serial digital 
data interface) ANC (ancillary) data packet from a video camera or the like for 
example. The video signals are amplified by an input amplifier 2 and supplied to an 
ANC extract integrated circuit (IC) 3. The video signals provided by the SID ANC 
extract IC 3 are sent along the main line to a video compression circuit 4. Note that 
the SDI ANC data packet will further be described later. 

The video compression circuit 4 compresses the video signals to about 1/7 in 
amount of information by a predetermined compression coding method. The video 
signals compressed in the video compression circuit 4 are sent to an ECC (error 
correcting code) encoder 5. 

The ECC encoder 5 adds an error correcting code to the compressed video 
signals. The output from the ECC encoder 5 is supplied to a recording signal 
processing circuit 6 where the data is modulated and controlled in gain for the purpose 
of recording, and then amplified in a recording amplifier 7, and sent to a write head 8 
provided on the outer surface of a rotating drum 25. 

There is wound on the rotating drum 25 at a predetermined angle of contact and 
with a constant tension a magnetic tape 30 led out from inside the cassette body of a 
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video cassette 31 (the video cassette will be referred to simply as "cassette" and the 
cassette body be referred to as "cassette half hereunder) by a tape loading mechanism 
(not shown). Further, the rotating drum 25 is driven to rotate at a predetermined speed 
by a drum drive motor (not shown). The magnetic tape 30 is caused to run at a 
predetermined speed by a supply reel 33 and take-up reel 34, driven by a reel motor 
(not shown) and a capstan motor (not shown). In the magnetic recording mechanism 
thus constructed, the write head 8 will write the signals to the magnetic tape 30 by a 
so-called helical scan. 

Next, playback of signals recorded on the magnetic tape will be described. As 
in the above, the magnetic tape 30 is wound on the rotating drum 25 at the 
predetermined angle of contact and with the constant tension. As the rotating drum 
25 is driven to rotate at the predetermined speed and the magnetic tape 30 is thus 
caused to run at the predetermined speed, a read head 10 provided also on the outer 
surface of the rotating drum 25 will read signals from the magnetic tape 30 by the so- 
called helical scan. 

The signals read by the read head 10 from the magnetic tape 30 are amplified 
by a playback amplifier 11, equalized in waveform and demodulated in a playback 
equalizer 12, and sent to an ECC decoder 13. 

The ECC decoder 13 uses the error correction code added to the signals from 
the playback equalizer 12 to make error correction of the signals, and sends the error- 
corrected signals (compression— coded video signals) to a video decompression circuit 
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14. 

The video decompression circuit 14 uses a decompression-decoding method 
corresponding to the compression-coding method adopted in the video compression 
circuit 4 to expand the compression-coded video signals to the original video signals 
(e.g., 1080/60 interlaced video signals). The decompression-decoded video signals are 
sent to an SDI ANC addition circuit 15 which will further be described later. 

The decompression-decoded video signals are converted to SDI serial data in 
the SDI ANC addition circuit 15, amplified by an output amplifier 16 and delivered at 
a video output terminal 17. 

Note that no audio signal processing system is shown in FIG. 1 but the audio 
signals are time division-multiplexed with the video signals, recorded by the write head 
8 on the rotating drum 25 to the magnetic tape 30 or read by the read head 10 also on 
the rotating drum 25 from the magnetic tape 30. 

Also, there is attached on the cassette half of the cassette 31 in this embodiment 
a label 32 to which a title of content, for example, recorded in a magnetic tape is 
written by handwriting, printing or the like. The label 32 is not shown in detail in FIG. 
1 but it has provided therein an IC chip 35 incorporating a semiconductor memory 
needing no record holding operation and which is rewritable, such as EEPROM 
(electrically erasable and programmable ROM), power rectifier/stabilizer, modem and 
a communication analyzer, and a contactless memory tag 37 incorporating a coil 
antenna 36 for electromagnetic power supply and signal transmission/reception, etc. 
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The contactless memory tag 37 has at least 3 functions as follows: 
The first function is to provide an energy by electromagnetic coupling between 
a coil antenna 24 provided in the reader/writer 26 which is a dedicated writing/reading 
unit and the coil antenna 36 incorporated in the tag 37. The second function is to 
receive a write command and data and write the data to the semiconductor memory in 
the IC chip 35 in response to the write command, and the third one is to read data from 
the semiconductor memory in response to a received read command and send back the 
read data by the electromagnetic coupling. 

As shown in FIG. 1, the reader/writer 26 is incorporated in the VTR and 
includes mainly the coil antenna 24 for electromagnetic coupling with the coil antenna 
36 included in the contactless memory tag 37 provided in the label 32, and an interface 
unit 23 dedicated for sending commands to, and for sending and receiving data to and 
from the contactless memory tag 37. The interface unit 23 in the reader/writer 26 
cooperates with the coil antenna 24 to supply a power to the contactless memory tag 
37. Also, to write data to the contactless memory tag 37, the interface unit 23 
modulates the write command and to-be-written data supplied from a CPU (central 
processing unit) 21 and sends the modulated command and data to the contactless 
memory tag 37. On the other hand, to read data from the contactless memory tag 37, 
the interface unit 23 modulates the read command supplied from the CPU 21 and 
sends the command to the contactless memory tag 37, and demodulates data read and 
sent back from the contactless memory tag 37 in response to the read command and 
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sends the demodulated data to the CPU 21. Note that the contactless memory tag 37 
and reader/writer 26 will further be described later. 

The VTR, the first embodiment of the present invention, is designed to 
write/read meta data, as defined in SMPTE 298M and 335M for example, about video 
signals to be recorded to, or recorded in, the magnetic tape 30, such as information 
indicative of the attributes and contents, storage location, size, etc. of the video 
signals, along with the video signals. Note that the meta data defined in SMPTE 298M 
and 335M will further be described later. 

In case the input video signals supplied to the video input terminal 1 have meta 
data piggybacked thereon, the meta data have been piggybacked in the form of SDI 
ANC packet shown in FIG. 2 or 3. Note that FIG. 2 shows the format of a component 
ANC data packet while FIG. 3 shows the format of a composite ANC data packet. As 
shown in FIG. 2, the component ANC data packet consists of ANC data flags (ADF) 
for 3 words, data ID (DID), secondary data ID (SDID) or data block number (DBN), 
data count (DC), user data word (UDW) of a maximum of 255 words, and a check sum 
(C). ADF indicates the beginning of the ANC data packet, and DID defines whether 
or not a subsequent data format is a type 1 consisting of a data block number (DBN) 
and data count (DC) or type 2 consisting of a secondary data ID (SDID) and data 
count (DC). As shown in FIG. 3, the composite ANC data packet consists of an ANC 
data flag (ADF) for 1 word, data ID (DID), secondary data ID (SDID) or data block 
number (DBN), data count (DC), user data word (UDW) and a check sum (C). 



16 

In these ANC data packets, the meta data is stated in the user data word 
(UDW). Note that the meta data will not be described in detail herein because it is 
defined in SMPTE 298M and 335M. As examples of the meta data defined in SMPTE 
298M and 335M, meta data as shown in FIGS. 4 to 6 may be presented. Note that the 
meta data shown in FIGS. 4 to 6 form only a part of those defined in SMPTE 298M 
and 335M. As shown in FIGS. 4 to 6, SMPTE 298Mand 335M define meta data as 
a KLV value consisting mainly of an SMPTE label as a key. Length indicating a data 
length and Value indicating the data content. These meta data include various pieces 
of information about video and audio materials such as a title, title type, main title, sub 
title and miscellaneous as well as various kinds of data used during an edition which 
will further be described later, such as series No., episode No., scene No., take No., 
video source device or apparatus, etc. 

In the SDI ANC extract IC 3 shown in FIG. 1, the meta data is extracted from 
the user data word (UDW) in the ANC packet data as shown in FIGS. 2 and 3. The 
meta data extracted by the SDI ANC extract IC 3 is sent to the CPU 21 under which 
they will stored in a RAM 22. 

Also, there will be processed, converted or combined as necessary and written 
as meta data to the RAM 22 information supplied from an external input terminal, 
information supplied from various accessory devices and apparatuses, information 
about the VTR in consideration, such as model name, serial number, etc., information 
such as current date and time basically generated by the CPU 21, information entered 
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by the user operating a control panel 28 provided on the front panel or the like of the 
VTR. When meta data is supplied directly from an RS-422 terminal 27 as information 
in the RS-422 format for example, it will also be written to the RAM 22 via the CPU 
21. 

Further, information already written to the contactless memory tag 37 provided 
in the label 32 and read firom the contactless memory tag 37 is also written to the RAM 
22 via the CPU 21. That is, the label 32 incorporating the contactless memory tag 37 
is previously attached to the cassette half of a virgin cassette, namely, a video cassette 
having a virgin recording tape. In case the semiconductor memory in the contactless 
memory tag 37 has already stored therein information such as titles and recording 
parameters, various ID codes of materials such as images and sounds recorded to the 
virgin recording tape, the reader/writer 26 will read the information from the 
semiconductor memory of the contactless memory tag 37, and write the information 
to the RAM 22. 

Thus, in the above first embodiment of the present invention, all information 
about images and sounds recorded in the magnetic tape 30 in the cassette 31 will be 
once stored in the RAM 22. Data can be written to the RAM 22 
in various formats. The formats may include the meta data itself as defined in SMPTE 
298M and 335M, data derived from conversion or processing of the original data, etc. 

The above information (meta data) stored in the RAM 22 is arranged therein by 
the CPU 21, and then sent to the ECC encoder 5, buried in the Aux sync block in the 
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video and audio data recording format as shown in FIG. 7, and recorded to the 
magnetic tape 30 by the write head 8 similarly to the video and audio signals. Note 
that since the video and audio data recording format shown in FIG. 7 is for one track 
on the magnetic tape 30 and well known, it will not be described in further detail. The 
Aux sync block is placed between Video 1 and Outer parity 1 as shown in FIG. 7. 

A format of the Aux sync block in the high-definition video signal recording 
VTR is defined as shown by way of example in FIGS. 8 and 9. Since these Aux sync 
block formats are well known, they will not be described any more. The meta data is 
written in an area of 44 bytes from Data No. D126 to D169 in Category 8 as shown in 
FIG. 8. Also, a model name is written at Data Nos. D52 and D53 in Category 4, a 
serial number is written at Data Nos. D54 to D56 in Category 4, a recording date is 
written at Data Nos. D58 to D61 in Category 5, and VTR status information such as 
a recording frequency, number of valid lines, etc. is written at Data No. D62 in 
Category 6. 

Meta data and other necessary information (e.g., other information recorded in 
the Aux sync block) already recorded in the magnetic tape 30 are read by the read by 
the read head 10, arranged in the RAM 22 by the CPU 21, and then written to the 
semiconductor memory in the contactless memory tag 37 provided in the label 32 via 
the coil antenna 24 of the reader/writer 26. 

To read the meta data from the magnetic tape 30, the ECC decoder 13 will 
extract the meta data about the signals read from the magnetic tape 30 by the read 
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head 10 and which is buried in the Aux sync block, and send them to the CPU 21 
where the meta data is once stored into the RAM 22. 

On the other hand, to read the meta data recorded in the semiconductor memory 
of the contactless memory tag 37 in the label 32, the reader/writer 26 will read the 
meta data from the contactless memory tag 37, and store it once into the RAM 22 via 
the CPU 21. 

To output the information (meta data) stored in the RAM 22 as piggybacked on 
for example video signals, the CPU 21 will arrange the meta data in the RAM 22, and 
then the SDI ANC addition circuit 15 will piggybackthe meta data on the video signals 
in the form of the SDI ANC packet. Also, to output the information (meta data) stored 
in the RAM 22 directly from the RS-422 terminal 27, the CPU 21 will arrange the 
meta data in the RAM 22 and then deliver the meta data at the RS-422 terminal 27. 

The embodiment will further be described herebelow. For edition of the data 
for example, cue points based on time code data for example, included in the meta data 
stored in the RAM 22, are displayed, as necessary, in the form of a cue points list on 
a monitor 29 provided on the control panel 28. At this time, the user operates the 
control panel 28 to select and cue up arbitrary time code data in the cue points list 
displayed on the monitor 29, and then operates a jog dial (not shown) on the control 
panel 28 to locate the time code data. Further, when commands for legin and logout 
are given from the control panel 28, the time code data to log in and out are written to 
the RAM 22 via the CPU 21. The time code data is arranged for example in the RAM 
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22 by the CPU 21 in response to the operation of the control panel 28 by the user, and 
written to the contactless memory tag 37 via the interface unit 23 and coil antenna 24. 

Referring now to FIG. 10, there is illustrated in the form of a schematic block 
diagram a combination camera/recorder (VTR) as the second embodiment of the 
present invention. Note that in FIG. 10, the same components as in FIG. 1 are 
indicated with the same references as in FIG. 1 and they will not be described in detail. 
The second embodiment of the present invention, shown in FIG. 10, is different from 
the first embodiment shown in FIG. 1 in that the stage (video signal input system) 
upstream of the video compression circuit 4 consists of a video camera and the stage 
(video signal output system) downstream of the video decompression circuit 14 
consists of an external SDI adaptor 42. 

As shown in FIG. 10, the combination camera/recorder (VTR), the second 
embodiment of the present invention, includes a lens pickup block 40. The lens pickup 
block 40 includes a lens system provided with a focusing mechanism, zooming 
mechanism, diaphragm mechanism, etc. to form an object image or the like, and 
imaging device etc. to photoelectrically convert an incident light through the lens 
system. The image signals from the imaging device are sent to a camera signal 
processing circuit 41. 

The camera signal processing circuit 41 controls the gain, knee, gamma, etc. of 
the image signals to generate video signals. The video signals are sent to a video 
compression circuit 4. Also, the camera signal processing circuit 41 has connected 
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thereto a control panel 43 provided to control the video camera for various kinds of 
operations. The control panel 43 has provided thereon various buttons, switches, jog 
dial, etc. which are to be operated by the user to provide a command for start of 
picking up images at the lens pickup block 40, a command for start of recording the 
video signals picked up by the lens pickup block 40, commands for start, stop, pause, 
fast forward and quick reverse, respectively, of video signals recorded in the magnetic 
tape 30, and commands for login, logout, good shot, no-good shot, keep, etc. used 
during edition of the data. 

Also in the second embodiment, the video signals supplied from the video 
decompression circuit 14 are sent to the SDI adaptor 42. The SDI adaptor 42 is an 
external unit, and it basically includes an SDI ANC addition circuit 15, output 
amplifier 16 and video output terminal 17, similar to those in the first embodiment. 

Further in the second embodiment, video signals picked up by the lens pickup 
block 40and processed in the camera signal processing circuit 41, video signals read 
from the magnetic tape 30 and reproduced by the video decompression circuit 14, and 
display signals such as texts generated by a CPU 21 based on the meta data once 
stored in a RAM 22, are sent also to a monitor 44 as necessary. Thus, the monitor 44 
will display an image being picked up, an image read from the magnetic tape 30 or a 
list of data based on the meta data once stored in the RAM 22. 

It should be reminded here that as in the VTR being the first embodiment of the 
present invention, the camera/recorder (VTR) being the second embodiment of the 
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present invention is adapted to write/read meta data prescribed in SMPTE 298M and 
335M for example along with video signals. 

As in the second embodiment of the present invention, the combination 
camera/recorder (VTR) writes, as meta data to the RAM 22, as model name of the 
camera, processor settings such as gain, knee and the like, recording frequency, data 
bit rate, audio signal format information, filter selection information, information such 
as model name, focal distance, zooming factor, aperture size, etc., and various pieces 
of information (time code data) such as login, logout, good shot, no-good shot, keep 
and recording, start entered by the user operating the control panel 43, EOS (end of 
source), frame number, etc. Note that the meta data is generated by for example a 
CPU inside the camera signal processing circuit 41 from settings of the lens pickup 
block 40, internal settings for data-processing use, control information entered by the 
user operating the control panel 43, etc. 

In the second embodiment, device -related information such as model name, 
serial number, etc., information such as current date and time generated by the CPU 
21 and information entered by the user operating the control panel 43, will also be 
written as meta data to the RAM 22 as in the aforementioned first embodiment. 
Further, information read from a contactless memory tag 37 as necessary is also 
written as meta data to the RAM 22 via the CPU 21. The format of the meta data 
stored in the RAM 22 may be that of the meta data as defined in SMPTE 298M and 
335M or a converted or processed one of the meta data. 
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These pieces of information (meta data) stored in the RAM 22 are arranged in 
the RAM 22 by the CPU 21, then sent to an ECC encoder 5 in which they are buried 
in an Aux sync block as in the first embodiment, and written to the magnetic tape 30 
by the write head 8 like video and audio signals. Also, as in the first embodiment, the 
meta data recorded in the magnetic tape 30 and other information as well are arranged 
in the RAM 22 by the CPU 21, and written into the semiconductor memory in the 
contactless memory tag 37 via a coil antenna 24 of a built-in reader/writer 26. 

On the other hand, to read the meta data from the magnetic tape 30, the meta 
data buried in the Aux sync block of the signals read by the read head 10 from the 
magnetic tape 30 is extracted by the ECC decoder 13, and then once stored into the 
RAM 22 by the CPU 21 as in the first embodiment. Also, to read the meta data fi-om 
the contactless memory tag 37, the meta data is read from the contactless memory tag 
37, and once stored into the RAM 22 by the CPU 21 as in the first embodiment. 

Thereafter, to output the information (meta data) stored in the RAM 22 as 
piggybacked on video signals for example, the CPU 21 will arrange the meta date in 
the RAM 22, an SDI ANC addition circuit 15 in the SDI adaptor 42 will piggybackthe 
meta data on the video signals in the form of SDI ANC packet. 

Referring now to FIG. 11, there is illustrated in the form of a schematic block 
diagram an edition system being the third embodiment of the present invention. The 
edition system uses for example a handy type reader/write 50 as constructed as a 
discrete device, which will further be described later, to write/read the meta data etc. 
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to/from a contactless memory tag 37 provided in a label 32 attached to the cassette 
half of the cassette 31. The meta data are managed by a terminal 60, and stored in a 
data base unit 73 or sent to other VTRs 71 and 72 and edition unit 74. Further, the 
terminal 60 uses the meta data stored in the data base 73 for example to search a 
plurality of cassettes, manage the use of each cassette, search each cassette for 
materials such as images and sounds recorded in the cassette, judge the attributes of 
the images and sounds recorded in each cassette, and list the cassettes, materials 
recorded in the cassettes and histories of edition. Note that the search, cassette-use 
management, judgment of image and sound attributes, and listing, based on the meta 
data, will further be described late. Note also that in FIG. 11, the same elements as in 
FIGS. 1 and 10 are indicated with the same references as in FIGS. 1 and 10 and their 
detailed description will be omitted. 

As shown in FIG. 11, the terminal 60 consists of a personal computer, work 
station or the like, for example. The terminal 60 is connected, in the form of a 
network, to the data base unit 73 provided with a large-capacity hard disc drive o the 
like, the VTRs 71 and 72 similar to the VTR shown in FIG. 1 as well as to the 
camera/recorder (VTR) 75 shown in FIG. 10 and the edition unit 74 which controls the 
operations of the plurality of VTRs to edit images and sounds. The network form 
includes an LAN (local area network) or a wide-area network like the Internet. 

Also, the terminal 60 has installed therein a management software (application 
program) which uses the meta data stored in the data base unit 73, for example, and 
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infonnation about a contactless memory tag 37 attached to the cassette half of each 
cassette 31 to manage the cassette 31 loaded in each of the VTRs 71 and 72, materials 
such as images and sounds recorded in each cassette 31, and edition of the data as will 
further be described later. 

The reader/writer 50 constructed as a discrete unit is generally similar to the 
reader/writer 26 incorporated in the aforementioned VTR, and thus includes a coil 
antenna 24 and memory tag interface unit 23. It fiirther includes a RAM 52 to 
provisionally store data to be written to the contactless memory tag 37 and data read 
from the contactless memory tag 37, and a CPU 51 to write/read data to/from the 
RAM 52, arrange data in the RAM 52, generate a command for supply to the 
contactless memory tag 37, control the memory tag interface unit 23, and control data 
sending and reception to and from the terminal 60. 

When in the terminal 60 in the edition system shown in FIG. 11, for example 
the meta data recorded in the semiconductor memory in the contactless memory tag 
37 is read, first the user operates a keyboard, mouse or the like at the terminal 60 to 
enter a command for data read. Thus, a control signal for data read is sent from the 
terminal 60 to the reader/writer 50 via a cable 61. 

Upon reception of the data-read control signal, a CPU 51 in the reader/writer 
50 will send the data-read command to the memory tag interface unit 23. The memory 
tag interface unit 23 will cooperate with the coil antenna 24 to supply a power to the 
contactless memory tag 37 as above, modulate the data-read command and send it to 
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the contactless memory tag 37, and demodulate data read and returned from the 
contactless memory tag 37 in response to the data-read command and send the data 
to the CPU 51. Receiving the data read from the contactless memory tag 37, the CPU 
51 will send them to the terminal 60. 

Having received the data read from the contactless memory tag 37, the terminal 
60 sends the data to the data base unit 73, edition unit 74, etc. and also lists the data 
and displays the data list on a monitor. Note that login, logout, etc. included in the 
meta data are displayed in the form of a cue points list, for example. 

Thereafter, to make data edition with the edition unit 74 with the cassette 31 
loaded into the VTR 71 or 72, the edition 74 will edit the meta data stored in the data 
base unit 73 (meta data about video and audio signals recorded in the cassette 31 
loaded in the VTR). 

That is, when the user or an editor using the edition unit 74 designates necessary 
parts of the video and sound materials in referring to the time codes of login and 
logout in the cue points list being displayed on the monitor provided on a control panel 
or the like, for example, of the edition unit 74, the edition unit 74 will digitize the 
designated parts of the video and audio materials (conversion to data in frames, for 
example, conveniently handled during the edition), and edit the digitized data 
according to arbitrary directions given by the editor or user. Note that the edition unit 
74 may be controlled by the terminal 60. 

Also, as shown in FIG. 11, when the video and audio signals in the cassette 31 
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have been edited, meta data newly generated through the edition are stored in the data 
base unit 73 while being sent to the reader/write 50 via the terminal 60 for example 
and once stored in the RAM 52, and then arranged by the CPU 51, and written into the 
contactless memory tag 37 of the label 32 via the interface unit 23 and coil antenna 24. 

It should be reminded here that for recording to the magnetic tape 30, the meta 
data is recorded into the Aux sync block as having previously been described but for 
recording to the semiconductor memory in the contactless memory tag 37 provided in 
the label 32, the meta data can be recorded in a format which will be described below. 
In this embodiment, meta data involved in the KLV (key length value) method defined 
in SMPTE 298M and 335M will be adopted for the convenience of the illustration and 
explanation. 

FIG. 12 schematically shows a memory map in the semiconductor memory in 
the contactless memory tag 37. Data write/read to/from this semiconductor memory 
is effected in blocks (that is, in sectors), and one block (one sector) consists of 16 
bytes including Nos. Oh to Fh ("h" means a hexadecimal notation; this will apply to the 
subsequent description as well). Access is made to the contactless memory tag 37 with 
the use of the dedicated reader/writer having previously been described. In the 
memory map, a block No. OOOOh provides an area for a memory management table. 
No. OOOlh provides an area for a manufacture ID table. No. 0002h provides an area 
for a format definition table, block Nos. 0003h to nnnnh (block No. nnnn is larger than 
No. 0003h and takes an arbitrary number corresponding to its memory capacity) 
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provide a common area. The blocks other than the blocks Nos. OOOOh and OOOlh 
which are system definition blocks can freely be changed by the user. Note that the 
capacities of these blocks depend upon the version of the contactless memory tag. 

Each of these areas in the memory map will be described herebelow. 

FIG. 13 outlines the memory management table in the block No. OOOOh. As 
shown in FIG. 13, a memory size is placed at the byte Nos. Oh and Ih, a manufacture 
code indicative of a manufacturer of the contactless memory tag provided in the label 
is placed at the byte Nos. 2h and 3h, a version of the contactless memory tag is placed 
at the byte No. 4h, and a lot number under which the contactless memory tag was 
manufactured in the manufacturer's factory is placed at the byte Nos. 5h and 6h. Note 
that the above lot number consists of a date at which the contactless memory tag was 
manufactured and information indicative of either the ante meridiem (before noon) or 
post meridiem (afternoon) of the manufacturing date. The byte No. 7h is "reserved", 
an application ID is placed at the byte Nos. 8h and 9h and a label form, that is, a 
medium ID corresponding to the type of a medium to which the label is to be attached, 
is placed at the byte Nos. lOh and llh. An application ID-dependent field is placed 
at the byte Nos. 12h to 15h, but these bytes are "reserved" in this embodiment. Note 
that for example "OOh" is used as a value indicating the "reservation". 

FIG. 14 shows in detail the memory size placed at the byte Nos. Oh and Ih in 
the block No. OOOOh. In the memory size, the bit No. 7 (LSB : most significant bit) of 
the byte No. Oh is "reserved" while the bit Nos. 0 to 6 are used to state the memory 
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size. In the byte No. Ih, "OOh" is placed to indicate the "reservation". 

FIG. 15 shows in detail the lot number place at the byte Nos. 5h and 6h in the 
block No. OOOOh. The lot number includes a manufacturing date indicated with bits 
descending from an MSB (most significant bit) toward lower bits. That is, the bit No. 
7 (MSB) to lower bits of the byte No. 5h indicate a manufacturing day, bit Nos. 2 to 
0 of the byte No, 5h and bit No. 7 of the byte No. 6h indicate a manufacturing month, 
bit Nos. 6 to 1 of the byte No. 6 indicate a manufacturing year, and the least significant 
bit (LSB) of the byte No. 6h is a user-definable bit. Note that by way of example, 
"1998" may taken as "0" as a manufacturing year and incremented by one upon elapse 
of one year and the user may state, at the user-definable bit, either the ante meridiem 
or post meridiem in which the contactless memory tag is manufactured. 

FIG. 16 outlines the manufacture ID table in the block No. OOOlh. In the 
manufacture ID table as shown in FIG. 16, a video source device ID assigned at the 
manufacturer is placed at the byte No. Oh, a BCD (binary coded decimal) value in 
hundred thousands and ten thousands is placed at the byte No. Ih, a BCD value in 
thousands and hundreds is placed at the byte No. 2h, a BCD value in tens and ones is 
placed at the byte No. 3h, the byte No. 4h is "reserved" for the ID, and the byte Nos. 
5h to 15h are "reserved" for a fixed value. 

Note that the label (contactless memory tag) ID (label ID used for anti-collision 
purpose) is indicated by the byte Nos. 2h, 3h, 5h and 6h in the block No. OOOOh and 
byte Nos. Oh to 4h in the block No. OOOlh. 
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In this embodiment, a label ID is set for each label having the contactless 
memory tag provided therein. The label ID is a unique number assigned to the label 
itself, and access from an application to the contactless memory tag is made based on 
the label ID. FIG. 17 shows the label ID in detail. As shown in FIG. 17, the label ID 
consists of 8 bytes in which the byte No. Oh is for a medium ID in the memory 
management table in the block No. OOOOh, byte Nos. Ih and 2h are for the lot number 
in the same memory management table and the byte Nos. 3h to 7h are for IDs at the 
byte Nos. Oh to 4h, respectively, in the manufacture ID table in the block No. OOOlh. 

Next, there will further be described the Hamming 8/4 code used to express the 
memory size of the memory management table, manufacture code, application ID and 
medium ID in the block No. OOOOh shown in FIG. 13. Of 8 bits in the Hamming 8/4 
code, the bit Nos. 1, 3, 5 and 7 are provided as protection bits (additional signal), and 
bit Nos. 2, 4, 6 and 8 are provided as data (original signals). A 1-bit error is detected 
and corrected, and a 2-bit error is detected. The bit assignment will be described 
below with reference to FIGS. 18 and 19. The bit No. 7 (MSB) (PI) of the 8 bits is set 
to a value resulted from an exclusive OR of "1" made among the bit Nos. 6 (Dl), 2 
(D3) and 0 (LSB) (D4), bit No. 5 (P2) is set to a value resulted from an exclusive OR 
of "1" made among the bit Nos. 6 (Dl), 4 (D2), 2 (D3) and 0 (D4), bit No. 3 (P3) is 
set to a value resuhed from an exclusive OR of "1" made among the bit Nos. 6 (Dl), 
4 (D2) and 2 (D3), and bit No. 1 (P4) is set to a value resulted from an exclusive OR 
of "1" made among the bit Nos. 7 (PI), 6 (Dl), 5 (P2), 4 (D2), 3 (P3), 2 (D3), 1 (P4) 
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and 0 (D4). The conversion of the Hamming 8/4 code is checked by reference to a 
conversion table listing correspondences between hexadecimal values and Hamming 
8/4 codes (binary) shown in FIG. 20 for example. The data about the Hamming 8/4 
codes will look as shown in FIG. 21 for example from outside the controller. Note that 
FIG. 21 shows an example expressing the memory size. 

The format definition table area in the block No. 0002h shown in FIG. 12 is 
outlined in FIG. 22. In this area, each application is recognized to check if a format 
shown in FIG. 22 is valid. Note that each of the data in the format is a character string. 
As shown in FIG. 22, a key code being a key word and used to rewrite the block 
(sector) No. 0002h is placed at the byte No. Oh, fixed codes (FFh, FEh) are placed at 
the byte No. Ih, name and version of an application are placed at the byte Nos. 2h to 
12h, write-protect code is placed at the byte No. 13h, country code is placed at the byte 
No. 14h, and a number code is placed at the byte No. 15h. Note that when the write- 
protect code is "0", write is enabled, while the code is "1", write is disabled. In the 
country code, a country number is expressed in the BCD notation. For Japan for 
example, "OOh" will be placed at the byte No. Eh of the country code and "81h" be at 
the byte No. Fh. For USA, "OOh" will be placed at the byte No. Eh and ""Olh" is at 
the byte No. Fh. 

Next, the common area provided by the block No. 0003h and subsequent blocks 
shown in FIG. 12 will be outlined herebelow. In the common area, the block Nos. 
0003h to OOOAh provide a common area management table area, and the block No. 
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OOOBh and subsequent blocks provide a data area. In the common area management 
table area, there is stored basic information for a medium (in this embodiment, the 
recording medium is a cassette tape by way of example) managed by the contactless 
memory tag in this embodiment. 

FIG. 23 shows the common area in detail. 

As shown in FIG. 23, a character string (e.g.. Cassette ID) assigned to the label 
(contactless memory tag) is placed at 20 bytes from the byte No. Oh in the block No. 
0003h to the byte No. 3h in the block No. 0004h, a character string as a data base key 
being a unique ID assigned for data-base search is placed at 20 bytes from the byte No. 
4h in the block No. 0004h to the byte No. 7h in the block No. 0005h, and a character 
string of a title is placed at 24 bytes from the byte No. 8h in the block No. 0005h to the 
byte No. Fh in the block No. 0006h. 

Also, a character string indicating an administrator is placed at 16 bytes from 
the byte Nos. Oh to Fh in the block No. 0007h, a binary value (whose maximum value 
is 000009999999, for example) indicating for example the serial number for a last 
device has been used is placed at 4 bytes from the byte Nos. Oh to 3h in the block No. 
OOOSh, and a character string indicating for example the model name of the last device 
having been used is placed at 12 bytes from the byte Nos. 4h to Fh in the block No. 
OOOSh. 

Further, a binary value indicating a pointer equivalent to the total size of cue 
point data from the top address of the cue point data corresponding to a clip area from 
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the start to end of recording (that is, a number of valid bytes in a data area in the block 
No. OOOBh and subsequent blocks) is placed at 2 bytes including Nos. Oh and Ih in the 
block No. 0009h, a binary value (EOSR-ID) indicating an ID number (random 
number) recorded at the EOS point in an video area on the tape and used to search for 
an end of source (EOS) point for example is placed at 2 bytes including Nos. 2h and 
3h, a binary value indicating a remain status (RS) being the status of the supply reel 
of the cassette at the EOS point is placed at the byte No. 4h, a binary value indicating 
a remain time (RT) being a value corresponding to a diameter of the tape wound on 
the supply reel of the cassette at the EOS point is placed at the byte No. 5h, a time 
code indicating the EOS point is placed at 4 bytes from the byte Nos. 6 to 9, a binary 
value indicating a thread count being a number of times of tape cassette loading is 
placed at 2 bytes Nos. Ah and Bh, and a BCD value indicating a date of last recording 
(update) is placed at 4 bytes Nos. Ch to Fh. 

Furthermore, a binary value indicating a top address of cue point data area (data 
TOPP : data top pointer) as an offset by one clip area (clip area offset) from the start 
to end of recording is placed at 2 bytes including Nos. Oh and Ih, in the block No. 
OOOAh. This binary value is a number of offset bytes taking "OOBOh" as the byte No, 
0. In case of "OOEOh" for example, "0030h" is set as the binary value. A binary value 
indicating a definition (FAT definition) of a file allocation table (FAT) used to manage 
the file addresses in the cue points list (to define a total number of cue point packages 
stored in the data area and number of cue points per package, for example) is placed 



34 

at 2 bytes including Nos, 2h and 3h in the block No. OOOAh, a binary value (e.g., OOh) 
indicating an extension-use reserve area is placed at 6 bytes including Nos. 5h to Ah, 
a field frequency (FQ : recording frequency) of video signals recorded in the tape is 
placed at the byte No. Bh, and a binary value indicating an audio status (AD Status) 
recorded in the tape is placed at the byte Nos. Ch to Fh. Note that the byte No. 2h in 
the block No. OOOAh indicates a thinning of FAT. "Oh" it indicates that there is no 
FAT; "Ih" indicates that FAT is thinned for 1 clip; "2h" indicates that FAT is thinned 
for 4 clips; and "3h" indicates that FAT is thinned for 16 clips. For example, in case 
FAT is thinned for 4 clips, the byte Nos. Eh and Fh in the block No. 003Fh provide an 
address of the clip 0 while the byte Nos. Ch and Dh in the block No. OOSFh provide 
an address of clip 4. The field frequency stated at the byte No. Bh in the block No. 
OOOAh indicates a video scan format (video_f), and the MSB of the byte No. Bh 
indicates either a progressive scan or interlaced scan. When the value of lower 3 bits 
is "000", it can indicate 29.97 frames/sec; "001" indicate 20 frames/sec; "100" 
indicate 23.98 frames/sec; and "101" indicate 24 frames/sec. In the common area in 
FIG. 23, an area down to the block No. OOOAh is a common area while the block No. 
OOOBh and subsequent blocks define a data area in which data are listed per clip. 

FIG. 24 shows an example of the serial number defined by 4 bytes from the byte 
Nos. Oh to 3h in the block No. OOOSh in FIG. 23, and FIG. 25 shows an example of the 
pointer defined by 2 bytes including Nos. Oh and Ih in the block No. 0009h in FIG. 23 
and an example of the ID number (EOSR-ID)used to search for the EOS point defined 
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by 2 bytes including Nos. 2h and 3h in the same block. Note that the same value as 
a random number stored in the tape is recorded at the ID number (EOSR-ID) of the 
EOS during the last recording. Since some time codes take the same value at the end 
of source point (EOS), the random number is used to permit differentiation between 
time codes having the same value. 

FIG. 26 shows the content of the remain status (RS) stated at the byte No. 4h 
in the block No. 0009h in FIG. 23. As shown in FIG. 26, the bit No. 7 (MSB) takes 
a value "1" when the diameter of the tape wound on the reel of the cassette is not yet 
measured, the bit No. 6 indicates the tape top or end position and takes a value "0" 
when the tape is at the top position thereof while taking a value "1" when the tape is 
at the end position thereof. The bit No. 5 is unused, and the bit No. 4 takes a value "1" 
when the tape is at the top or end position thereof. The bit Nos. 3 and 2 indicate a 
cassette size, and take a value "00" when the cassette size is small (S), "01" when the 
cassette size is medium (M) and "10" when the cassette size is large (L). The bit Nos. 
1 and 0 are unused. Note that the bit Nos. 6 and 4 will be as follows depending upon 
the tape status as shown in FIG. 27. That is, when the tape is at the top position 
thereof, the bit No. 6 takes a value "0" while the bit No. 4 takes a value "1". When the 
tape is in the middle position, both the bit Nos. 6 and 4 take a value "0". When the 
tape is at the end position thereof, both the bit Nos. 6 and 4 take a value "'1". 

FIG. 28 shows the content of the time code (time data) indicating the large 
recording position (EOS point) stated at the byte Nos. 6h to 9h in the block No. 0009h 
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in FIG. 23. As shown in FIG. 28, the time code indicating the EOS point is indicated 
as a BCD Code of 4 bytes. Data indicating "frame" is stored at the first byte (DATA- 
1) of the 4 bytes, data indicating "seconds" is stored at the second byte (DATA-2), 
data indicating "minutes" is stored at the third byte (DATA-3), and data indicating 
"hours" is stored at the fourth byte (DATA-4). Also, a type is indicated by the use of 
a blank bit. Note that all the bits are filled with "FFh" to nullify data. 

FIG. 29 shows an example of the thread count indicating a number of times of 
cassette loading, defined by 2 bytes including Nos. Ah and Bh in the block No. 0009h 
in FIG. 23. Note that this embodiment may also be adapted not to count up the thread 
count value when it has exceeded "7FFFh". 

FIG. 30 shows an example of the setting at the block Nos. 0009h to OOOBh in 
FUG. 23, and FIG. 31 shows an example of the top address (data TOPP) of the cue 
point data area, defined by the byte Nos. Oh and Ih in the block No. 000 Ah in FIG. 23. 

Also, FIG. 32 shows the content of the definition (FAT definition) of the file 
allocation table defined by 3 bytes including Nos. 2h to 4h in the block No. OOOAh in 
FIG. 23. With the definition, it is possible to make fine address management of the list 
of cue points intended for easy search for a cue point. For the address management, 
a top address (2 bytes) having a cue point stored therein is written frontward from the 
trailing end of th data area. At this time, each number of cue points at which an 
address is stored is designated, and a total number of stored cue point packages is 
defined. As shown in FIG. 32, the bit Nos. 7 to 2 of the byte No. 2h (offset address 
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0) in the block No. OOOAh are reserved, and a count value of cue packages (Packed 
FAT count) is stored at the bit Nos. 1 and 0. The 8 bits of the byte No. 3h (offset 
address 1) are upper 8 bits of 16 bits indicating a total number of stored cue point 
packages. Note that when the first and second bits of the packed FAT count take a 
value "00", they are unused; when they take a value "01", they store an address per 
cue; when they take a value "10", they store an address at every 4 cues; and when they 
take a value "11", they store an address at every 16 cues. 

FIG. 33 shows the content of the field frequency (FQ : recording frequency) at 
the byte No. Bh in the block No. OOOAh in FIG. 23. As shown in FIG. 33, when in the 
interlaced mode, the bit No. 7 (MSB) is set to "0", and when in the progressive mode, 
it is set to "1". The bit Nos. 6 to 3 are reserved, bit Nos. 5 to 3 store information about 
video recording bit rate (data bit rate), and the bit Nos. 2 to 0 (LSB) store information 
about video recording frequency (field frequency). Note that when the bit Nos. 5 to 
3 take a value "000", they indicate 20 Mbps (megabits per sec); when they take a value 
"Oil", they indicate 30 Mbps when they take a value "010", they indicate 40 bps; 
when they take a value "001", they indicate 50 bps; when they take a value "100", they 
indicate a bit rate for a predetermined video system; and when they take a value "101", 
they indicate that they are reserved. When 3 bits including Nos. 2 to 0, take a value 
"000", the field frequency is 29.97 Hz; when they take a value "001", the field 
frequency is 30 Hz; when they take a value "010", they are reserved; when they take 
a value "Oil", the field frequency is 25 Hz; when they take a value "100", the field 
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frequency is 23.98 Hz; and when they take a value "101", the field frequency is 24 Hz. 

FIG. 34 shows the content of the audio status at the byte Nos. Ch to Fh in the 
block No. OOOAh in FIG. 23. As shown in FIG. 34, an audio status of a channel CH2 
is placed at the bit Nos. 7 to 4 of the byte No. Ch (offset address 0) in the block No. 
OOOAh, and an audio status of a channel CHI is placed at the bit Nos. 3 to 0 of the 
same byte. An audio status of a channel CH4 is placed at the bit Nos. 7 to 4 of the 
byte No. Dh (offset address 1) in the block No. OOOAh, and an audio status of a 
channel CH3 is placed at the bit Nos. 3 to 0 of the same byte. Similarly, an audio 
status of a channel CH6 is placed at the bit Nos. 7 to 4 of the byte Eh (offset address 
2) in the block No. OOOAh, and an audio status of a channel CHS is placed at the bit 
Nos. 3 to 0 of the same byte. Also, an audio status of a channel CHS is placed at the 
bit Nos. 7 to 4 of the byte No. Fh (offset address 3) in the block No. OOOAh, and an 
audio status of a channel CH7 is placed at the bit Nos. 3 to 0 of the same byte. When 
the 4-bit audio statuses of the channels CHI to CHS take a value "0100" for example, 
they indicate that the data are based on a predetermined method (e.g., ATRAC3 : 
trademark); when they take a value "0011", they indicate that data are based on a 
predetermined method (e.g., Pana Data : trademark); when they take a value "0010", 
they indicate that the data are based on a predetermined method (e.g., AC3 : 
trademark); when they take a value "0001", they indicate that the data are based on a 
predetermined method (e.g., DOLBY-E : trademark); and when they take a value 
"0000", they indicate that the data are based on the PCM (pulse code modulation) 
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method. 

The common area shown in FIG. 23 can be extended and additional data can be 
defined by setting a value of the top address (data TOPP) of the cue point data area 
defined at the byte Nos. Oh and Ih in the block No. OOOAh in FIG. 23. However, it is 
dispensable because of the limited memory capacity etc. to write data to the extended 
area. 

As in the above, the common area in FIG. 23 can be extended. FIG. 35 shows 
an management table in the extended common area. Note that in FIG. 35, since the 
block Nos. 0003h to OOOAh are the same as in FIG. 23, they are not shown. 

As shown in FIG. 35, a character string indicative of a data format ID (extended 
area format ID) of the extended data area is placed at 8 bytes including Nos. Oh to 7h 
in the block No. OOOBh, and a character string indicating the version of the data format 
of the extended data area is placed at 3 bytes Nos. 8h to Ah in the same block. A 
character string indicating a reel name (only one is defined) of the label is placed at 6 
bytes including Nos. Oh to 5h in the block No. OOOCh, and a character string indicating 
an EDL fine name (only one is defined) defining an editing list (EDL) of the label is 
placed at 6 bytes including Nos. 6h to Bh in the same block. Also, a character string 
indicative of for example a stocked floor number of the cassette having the label 
attached thereto is placed at 3 bytes including Nos. Oh to 2h in the block No. OOODh, 
a character string indicating for example a stocked shelf number for the cassette 
having the label attached thereto is placed at 6 bytes including Nos. 3h to Bh, a 
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character string indicating for example a stocked step number for the cassette having 
the label attached thereto is placed at 3 bytes including Nos. 9h to Bh, and a character 
string indicating a stocked position of the cassette having the label attached thereto is 
placed at 4 bytes including Nos. Ch to Fh. Also, the total of 36 bytes in the block Nos. 
OOOEh and OOOFh is reserved, and a character string indicative of a comment and 
memorandum marked on the label is placed at a total of 40 bytes including No. Oh in 
the block No. OOlOh to No. 7h in the block No. 0012h. 

Next, data stored into the data areas in the common area and extended common 
area will be described herebelow. The data areas store data intended for various 
application. In this embodiment, the data areas have stored therein the previously 
described meta data and the meta data is added mainly at each of the individual clips 
provided from the start to end of recording. Note that the common areas have stored 
therein information from which the meta data is originated, and the information in the 
common areas is used to generate meta data in some cases. In the following 
description, however, meta data to be added mainly at individual clips and which is to 
be written or read will be described. 

FIG. 36 shows the data format of the cue point indicative of one of the 
individual clip areas from the start to end of recording. Note that in this data format, 
each and all of the items are variable in length. 

In the data format of the cue point, each bit of a status flag corresponds to 
existence/absence of each data type and only data designated by a status is placed after 
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the status starting with the least significant bit (LSB) as shown in FIG. 36. As shown 
in FIG. 36, the cue point data format consists of a 2-byte status flag (Status), a 4-byte 
cue point (CUE point) indicative of a frame (f), seconds (s), minutes (m) and hours 
(h), a 4-byte in point (IN point) similarly indicating a frame (f), seconds (s), minutes 
(m) and hours (h), a 4-byte output point (OUT point) similarly indicating a frame (f), 
seconds (s), minutes (m) and hours (h), respectively, a 3-byte scene number (Scene 
No.) indicating a number, a 4-byte cut number (Cut No.) indicating a number, a 1-byte 
take number (Take No.) indicating a number a reserved 4-byte user bit (User bit), a 
4-byte real time (Real_Time) indicating a frame, seconds, minutes and hours, a 4-byte 
real data (Real_Data), UMID (unique material identifier) data of 53 bytes at 
maximum, and additional information of an arbitrary number of bytes. Note that 
"UMID" is a globally unique ID assigned to video and audio materials, and it is 
defined in SMPTE 330M for example. The UMID used in this embodiment will 
further be described later. 

When the fifteenth one of 16 bits composing the 2 bytes of the status shown in 
FIG. 36 is "1", it indicates a status for start of recording; when it is "0", it indicates a 
normal status. When the bit Nos. 14 and 13 are "00", they indicate a default status; 
when they are "01", they indicate an OK status (shot 1); when they are "10", they 
indicate an NG status (shot 2); and when they are "11", they indicate a keep status 
(KEEP). When the bit No. 12 is "1", it indicates a status with additional information; 
and when it is "0", it indicates a status with no additional information. When the bit 



42 

No. 11 is "1", it indicates a write disabled status; and when it is "0", it indicates a write 
enabled status. When the bit Nos. 10 and 9 are "00", they indicate a status with no 
UMID data; when they are "01", they indicate a status with only 6-byte material data; 
when they are "10", they indicate a status with 21 -byte basic data; and when they are 
"11", they indicate a status with 53-byte extended data. When the bit No. 8 is "1", it 
indicates a status with data; and when it is "0", it indicates a status with no data. When 
the bit No. 7 is "1", it indicates a real-time status; and when it is "0", it indicates a non- 
real-time status. The bit No. 6 is reserved. When the bit No. 5 is "1", it indicates a 
status with take number; and when it is "0", it indicates a status with no take number. 
When the bit No. 4 is "1", it indicates a status with cut number; and when it is "0", it 
indicates a status with no cut number. When the bit No. 3 is "1", it indicates a status 
with scene number; and when it is "0", it indicates a status with no scene number. 
When the bit No. 2 is "1", it indicates a status with OUT point; and when it is "0", it 
indicates a status with no OUT point. When the bit No. 1 is "1", it indicates a status 
with IN point; and when it is "0", it indicates a status with no IN point. When the bit 
No. 0 is "1", it indicates a status with CUT point; and when it is "0", it indicates a 
status with no CUT point. 

Each of the CUE points, IN point, OUT point and Real Time shown in FIG. 36 
is a frame, seconds, minutes and hours, respectively, and each of the Scene No. and 
CUT No. is an ASCII character, respectively. Each of the Take No. and Reserved is 
a binary value of 0 to 255. The Data is time information indicating a day, month and 
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year as a binary value. Note that the format data are stored correspondingly to the 
capacity of the semiconductor memory in the contactless memory tag, and the end of 
the data is indicated with 2 bytes of the status being set to "OOh". 

To show the format in FIG. 36 in further detail, FIG. 37 shows a data structure 
in which 2 bytes of a status are Olh and OOh, respectively, namely, the bit No. 0 is "1" 
while all the other bits are "0", that is, the structure of only the CUE point data. In 
FIG. 37, the data are indicated only with a total of 6 bytes. Also, to show the format 
in FIG. 36 in detail, FIG. 38 shows a data structure in which 2 bytes of a status are 07h 
and OOh, respectively, namely, the bit Nos. 0, 1 and 2 are "1" respectively while all 
other bits are "0", that is the structure of only the CUT, IN an OUT points. In FIG. 
38, the data are indicated only with a total of 14 bytes. 

FIG. 39 shows a data format of the additional information in which the bit 
No. 12 in the status shown in FIG. 36 is "1" (it indicates a status with additional 
information), and FIG. 40 shows the data structure in further detail than in FIG. 39. 

As shown in FIGS. 39 and 40, the additional information includes a 
classification (Classification), flow (Flow)/mode (Mode) type/data size (DataSize; 
higher 4 bits), data size (DataSize; lower 8 bits) and payload data (Data). The 
classification is indicated with a single ASCII character, and each of the flow, mode 
type and data size is indicated with a binary value. When the flow is "1", it indicates 
that the subset is following by another subset. The mode type indicates a data type. 
For example, the bit Nos. 5 and 4 being "0" indicate that the data is of a binary type, 
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the bit No. 5 being "0" and No. 4 being "1" indicate that the data is of a shifted JIS 
type, and the bit No. 5 being "1" and No. 4 being "0" indicate that the data is of a 
Unicode type. 

When the single ASCII character of the Classification is "C" for example, it 
indicates a comment; when it is "E", it indicates an EDL (editing list); when it is "M", 
it indicates an SMPTE meta data version 1; when it is "U", it indicates a whole UMID; 
when it is "S", it indicates a UMID signature meta data; when it is "$", it indicates a 
user's definition. In the field of Classification, a classification name is described with 
ASCII characters. Note that the Classification is indicated with a single ASCII 
character in this embodiment but can be extended by setting a delimiter which will 
further be described later to "1". In case the classification is extended, for example, 
"CMT" indicates a comment while "CID" means a camera ID. 

The bit No. 7 (MSB) of the flow/mode field is a delimiter of the classification 
field and indicates the end of the classification field. Flow control information is 
placed at the bit No. 6 of the flow/mode field, and mode control information is placed 
at the bit Nos. 5 and 4. The flow control information is used to define a plurality of 
additional information. For example, when the flow control information at the bit No. 
6 is "0", it indicates the end of the additional information; and when it is "1", it 
indicates that other additional information exists subsequently. The mode control 
information is used to define the character code type in the data area. For example, 
when the bit Nos. 5 and 4 are "00", they indicate that the data is of a binary type; 
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when they are "01", they indicate that the data is of a shifted JIS type; when they are 
"10", they indicate that the data is of a Unicode type; and when they are "11", they 
indicate a disabled status. 

The data size (number of bytes in the data area) consists of bit Nos. 3 to 0 
(upper 4 bits) in the flow/mode field, and 1 byte (lower 8 bits) in a next data size field. 
Namely, the data size is of 12 bits. Therefore, the number of data which can be sent 
at a time is 4096 bytes. When the flow control information is "1", it indicates that the 
subset is followed by another subset. The data length is 0 to 8191, and when the 
information is "0", it indicates that only the classification is to be done. 

In the foregoing, the memory map and format of the semiconductor memory in 
the contactless memory 37 provided in the label 32 have been described. 

Next, the UMID shown in FIG. 36 will further be described. 

FIG. 41 shows the data format of an extended UMID defined in SMPTE 330M. 
As shown in FIG. 41, the extended UMID defined in SMPTE 330M consists of a total 
of 64 bytes including 32 bytes of a basic UMID and 32 bytes of a signature meta data. 
The basic UMID consists of a universal label of 12 bytes, length (L) of 1 bytes, 
instance number (Inst No.) of 3 bytes and a material number of 16 bytes, and the 
signature meta data consists of time/data of 8 bytes, spatial coordinates of 12 bytes, 
country code of 4 bytes, organization (Org) of 4 bytes and a user code (User) of 4 
bytes. Note that the material number consists of a time snap of 8 bytes, random 
number (Rnd) of 2 bytes and a machine node of 5 bytes. 
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In this embodiment, the UMID is composed as will be described below. Note 
that in the following description, there will be taken, by way of example, a UMID 
generated by the camera signal processor 41 or CPU 21 for example in the 
combination camera/recorder (VTR) shown in FIG. 10. 

The combination camera/recorder (VTR) in this embodiment first composes a 
basic UMID as will be described below. 

Since the first to tenth bytes of the universal label of 12 bytes in the basic 
UMID form together a fixed byte string, so they will not be described here. In the 
VTR according to this embodiment, the front byte string including the first to tenth 
bytes will be added when recording or outputting data to or from the magnetic tape 30. 
When the byte Nos. 11 and 12 of the universal label are "04h" and "1 Ih", respectively, 
when images and sounds have been recorded simultaneously and original materials. 
Also, since the length (L) is already known, it will be described here. Further, for 
original materials, the instance number (Inst. No.) has three bytes of "OOh", "OOh" and 
"OOh", respectively. 

The time snap of the material number consists of 8 bytes indicative of a frame, 
seconds, minutes and hours as shown in FIG. 42. Each of these values is generated 
from clock information generated by a time code generator, for example, incorporated 
in the VTR. It is assumed here that now is May 31, 2000 for example. The date 
2000.05.31 is converted to a Julian Day (JD). The time zone is known, from the clock 
setting, to be Japan for example, and thus the date is set as "97h". Thus, the 8 bytes 
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of the time snap are provided. Also, the random number (Rnd) consists of lower and 
upper bytes and their values are provided from an M-series generator running on a 
software for example. 

Further, a machine node is determined from a serial number written in 
EEPROM or the like (not shown) usually provided near the CPU in the VTR. 

As above, the basic UMID of 21 bytes as shown in FIG. 43 is assembled. In the 
combination camera/recorder (VTR), the basic UMID is generated at the start of a 
recording and written to the RAM 22. 

Then, in the combination camera/recorder (VTR), the basic UMID of 21 bytes 
will be recorded, together with a signature meta data of 32 bytes including a 
Time/Data stamp of 8 bytes. Spatial coordinate of 12 bytes. Country of 4 bytes. 
Organization of 4 bytes and a User Code of 4 bytes (a maximum of 53 bytes in total), 
to the magnetic tape 30 as shown in FIG. 44. Note that at this time, a time code will 
also be recorded to the magnetic tape 30 at the same time. 

After data corresponding to some clips are thus recorded, the magnetic tape 30 
will be ejected. Solely at this time, the UMID stored in the RAM 22 will be written 
to the semiconductor tap of the memory tag 37. However, when writing the UMID to 
the semiconductor memory in the memory tag 37, the UMID will be compressed for 
recording in order to reduce the use of the semiconductor memory capacity. That is, 
since the UMID has a peculiar value in clips, it uses a capacity of tens kbytes per roll 
of cassette tape. For example, in case the semiconductor memory of the memory tag 
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37 has a small capacity, it is not preferable to store the UMID as a whole to the 
semiconductor memory. Also, in case the UMID is going to be sent over a 
transmission line having a small capacity or for an analog device, the information 
amount required for the UMID should desirably be reduced. Therefore, in this 
embodiment, the UMID is compressible as below. 

The package of each clip is configured as in FIG. 36. In the combination 
camera/recorder (VTR) according to this embodiment, a basic UMID will be written 
taking a time code for the start of a recording for example as a cue. 

For example, the first clip includes a flag of 2 bytes, a cue of 4 bytes and UMID 
of 21 bytes (27 bytes in total). More particularly, the first clip is expressed in 
hexadecimal notation as shown in FIG. 45 A. Since it is considered that the date etc. 
will not vary in a next clip, a differential format can be used for the UMID. Thus the 
UMID may be of 6 bytes as shown in FIG. 45B, and the package size will be 12 bytes. 
That is, owing to the differential format, the basic UMID shown in FIG. 43 may be 
composed only of a total of 6 bytes including 4 bytes for the frame, seconds, minutes 
and hours in the time snap and 2 bytes for the random number as shown in FIG. 45B 
with omission of the other parts. 

After an image of a memory map in the semiconductor memory of the memory 
tag 37 is formed in the RAM 22 as above, the coil antenna 24 will actually write it to 
the semiconductor memory of the contactless memory tag 37. 

Next, the meta data other than the UMID will be described. 
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It is assumed here that a main title ("The Tele-File" as an example) is 
prerecorded in the common area in the semiconductor memory of the contactless 
memory tag 37 and a sub title ("Application" as an example) is written in a next 
package. Also it is assumed that the meta data recorded in the magnetic tape 30 in the 
VTR according to this embodiment and which will be outputted to outside as SDI 
ANC packets includes a number of frames per seconds in addition to the above titles. 

First, the generation of meta data by the VTR according to the present invention 
will be described. 

The main title is read from the semiconductor memory of the memory tag 37. 
The main title is represented by a byte string consisting of 8 bytes of a declaration that 
the data is a meta data, 8 bytes of main tile code, 1 byte of a length and 13 bytes of 
ASCII characters indicative of the main title ("The Tele-File" in this example) as 
shown in FIG. 46. Since the "meta data" declaration of 8 bytes in the leading position 
in FIG. 46 are always the same, it is omitted while information such as a status flag, 
desired in and out pointers and header shown in FIG. 36 are added to the remaining 
data including the main title code, length and characters of the main title as shown in 
FIG. 47 to generate a clip package. Note that at this time, the sub title is read from the 
semiconductor memory and it will be outputted to the magnetic tape or outside when 
the clip is recorded. 

Next, a number of frames/sec for example is determined from a setting made 
in the VTR. For example, 30 frames/sec is represented by "lEh" in the hexadecimal 
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notation. These 3 types of meta data will actually form byte strings, respectively, like 
lines shown in FIG. 48 when the meta data declaration is omitted. 

When outputting the meta data to outside or to the magnetic tape, 06h, OEh, 
2Bh, 34h, Olh, Olh, Olh and Olh are added to their top. When writing them to the 
semiconductor memory in the memory tag 37, cue point information and header are 
added to their top. Note that the user can freely select meta data and a clip to which 
the meta data is to be added and he can add more than one meta data to a single clip. 
This addition of multiple meta data to one clip is made possible by setting the sixth bit 
(Flow) in a header of additional information. 

Assume here that a number of frames per seconds is written between 
00:58:30:00 at the top of the magnetic tape and color bar and a main title is written 
after the first clip 01:00:00:00 of a main part or a sub title is written in a next packet, 
and the byte string will be as shown in detail in FIG. 49. 

The last line in FIG. 49 is an example including no meta data. The line above 
the last line indicates a sub title. It is a meta data originally written and written again 
as it is. The second top line indicates the main title. This is derived from processing, 
to meta data, of information cited from the common area in the memory tag 37, that 
is, from copying in the semiconductor memory of the memory tag 37. Of course, the 
meta data is generated based on an information source other than the memory tag 37 
similarly to the first line in FIG. 49 as the case may be. 

Note that when outputting the meta data read from the semiconductor memory 
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of the memory tag 37 to outside or the like, the normal UMID defined by SMPTE has 
to be restored from the UMID read from the memory tag 37. In this embodiment, 
values in a table shown in FIG. 50 are placed the UMID read from the memory tag 37 
to restore the normal UMID from the read UMID. Namely, to restore the normal 
UMID, there are placed in the blanks in the table in FIG. 50 values read from the 
memory tag 37, that is, the byte Nos. 11 and 12 of the aforementioned universal label, 
the frame, seconds, minutes and hours of the time snap and the random number. 
Prepositional values are placed in the columns "p" corresponding to the Least mode 
in FIG. 50, and finally the signature meta data follows an instruction which would be 
when the second bit of the UMID flag is "1". However, when a predetermined value 
(e.g., "s") is included in the additional information, the meta data is added only to the 
clip. 

Note that the UMID as shown in FIG. 45A is placed after EAV (end of active 
video) just before the tenth line of a high-definition SID Y channel for example as 
shown in FIG. 51. Also, the meta data indicative of the title as shown in FIG. 48 has 
three items thereof placed together after SAV (start of active video) in the tenth line 
of the high-definition video SID Y channel as shown in FIG. 52. In FIGS. 51 and 52, 
a 10-bit date string is represented by three hexadecimal digits, in which 8 bits of the 
lower two digits indicate the same content of the bit Nos. 7 to 0 in the original meta 
data while the bit No. 9 indicates an even parity of the two digits. The ninth bit is an 
inversion of the eighth bit. In FIGS. 51 and 52, line feed is made and comments are 
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given for the convenience of the explanation. Actually, however, they form a 
continuous stream. When the actual serial data has a size of 1.485 G (giga) bps, 
chroma data are alternately placed in words. That is, in the above example of UMID, 
the chroma data are 3FF, 3FF, 000, 000, 000, 000, 2D8, 2D8, 200, 000, 200, 3FF, 200, 
3FF, 200, 2FD, 200, 101, 200, 120, ... 

In this embodiment, the label 32 provided with the memory tag 37 to and/or 
from which meta data including the aforementioned UMID can be written and/or read 
is attached to the cassette half of the cassette 31 as having previously been described, 
so that the reader/writer 26 incorporated in the aforementioned VTR or combination 
cassette/camera (VTR) can be used to easily access the meta data for read and/or 
write. Also, the reader/writer 50 connected to the terminal 60 can be used to easily 
access and read and/or write meta data without having to play the magnetic tape. 
Further, for example, a title can be written before recording and meta data can be read 
from a recorded tape or additionally written to the recorded tape as in the 
aforementioned example. Also, UMID generated from information obtained from the 
built-in control panel and sensors and accessory unit and devices can be written to the 
memory tag 37. In this embodiment, the memory tag can thus be used to handle meta 
data in a removable recording medium such as the cassette 31 in an increased range. 

Also, when the terminal 60 can read data from the memory tag 37 by means of 
the reader/writer 50 as in the example having been described with reference to FIG. 
11, the meta data can be read without playing a recording medium like the magnetic 
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tape 30 in the cassette 31 for example, which will be helpful to data search and 
checking. Since the meta data referred to herein complies with the standard such as 
SMPTE, it may be used in another system. Further, in case input video signals include 
meta data as in the example shown in FIG. 1, the meta data can be extracted and 
written to the memory tag 37 as well without operating the control keys or connection 
to the terminal 60. Moreover, even if input signals include no meta data, this 
embodiment permits to write meta data to the memory tag 37 by key operation or 
automatic meta data generation. 

Also in this embodiment, UMID defined in SMPTE 330M can have a stationary 
part thereof omitted, can be classified according to its status flag bits, and can have the 
common part thereof omitted, whereby the UMID can be compressed in size 
efficiently. That is, since the data size of each item may be small, a larger number of 
items can be stored in the semiconductor memory in the memory tag 37 and the total 
amount of data is reduced so that the UMID can be accessed in a reduced time. Also, 
the compressed UMID can be restored to the normal UMID. Further, since UMID can 
be obtained at each cut, it can be effectively used after being edited. Also, since the 
UMID complies with the applicable standard such as SMPTE, it may be used in 
another system. 

In this embodiment, meta data is generated for writing to the memory tag 37, 
history information about a process through which to-be-recorded essence (material 
data) have been created and whether the material data are currently existent is 
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recorded during each edition, and a data format is available in which the history 
information is stored. Thus, when generating a list of recording media such as cassette 
tapes, the meta data stored in the memory tag 37 can effectively be used as original 
data for generation of the list. Therefore, in this embodiment, meta data generated at 
the time of recording, for example, can be recorded to the memory tag 37 and 
delivered via a path other than that for video and audio signals in a subsequent 
operation such as edition. Thus the reliability on the meta data is considerably 
improved for a higher system efficiency. Also, the listing will be a reduced burden. 
In effect, the tasks are standardized, and thus the video materials can more effectively 
be utilized as secondary resources. 

Further in this embodiment, meta data prerecorded in the memory tag 37 can 
be recorded into the cassette 31 at the time of recording, the meta data can be written 
back to the memory tag 37, meta data generated based on information read from the 
memory tag 37 can be recorded into the cassette 31, and a new meta data generated 
based on the information read from the memory tag 37 can be written back to the 
memory tag 37 and further delivered at an external communication terminal. That is, 
in the embodiment, a predetermined meta data and information from which meta data 
can be generated can be prerecorded in the memory tag 37, which can reduce the 
number of devices and time and labor, required for recording input tasks. Also, in this 
embodiment, by writing a predetermined meta data including meta data generated at 
the time of recording back to the memory tag 37, information can be made consistent. 
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Further in this embodiment, the predetermined meta data is outputted while being 
recorded, sent via a network for example and compiled into the data base, whereby the 
data base can be arranged without waiting for arrival of a medium. Also, even when 
no network is available, same information can be obtained from the memory tag 37, 
whereby the editing work can be done more freely. 

Also in this embodiment, time code data including start of recording, good shot, 
no-good shot, legin, logout, etc. can be recorded to the memory tag 37. In the edition 
system shown in FIG. 11, only video and audio signal materials of a necessary part for 
the edition can be digitized by reading data recorded in the memory tag 37. Further 
in the embodiment, meta data including new data (date of edition, editor, reel number, 
EDL number, etc.) taking place during the edition and data acquired before the edition 
can be recorded to the memory tag 37 in the edition system. More particularly, in this 
embodiment, meta data generated during the edition etc. can be recorded to the 
memory tag 37, and delivered to the downstream edition system via a path other than 
that for the video and audio signals, so that the meta data can be more reliable and 
handled more easily and thus the efficiency of the edition system can be improved by 
making the best of the meta data. Also, by reducing the burden of logging, the editing 
tasks can be standardized so that the resources can effectively be utilized. Further, 
meta data can be recorded at the instant of being generated and stored into the memory 
tag 37 integral with a recording medium, so that the necessary enumeration for storage 
of the medium can be done with a high efficiency. 
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As having been described in the foregoing, the meta data can be recorded to the 
memory tag 37 and reproduced in the embodiment of the present invention. Thus, the 
present invention can be applied using meta data recorded in the memory tag 37 as 
follows. 

In one of the possible applications of the present invention, in which meta data 
recorded in the memory tag 37 is used, information about the aforementioned 
recording points can be recorded to and read from the contactless memory tag 37 by 
means of the reader/writer. Thus, the cassette 31 can be managed without having to 
reproduce signals recorded on the magnetic tape 30. For example, the last recording 
point can easily be accessed and the time from the confirmation that one recording has 
successfully be done until a next recording is started, whereby there can be built a 
system easier to operate or an erroneous data erasure-preventive system to prevent any 
data from being written over an existing record. 

When the cassette 31 is inserted into the VTR according to the first embodiment 
of the present invention, for example, shown in FIG. 1, the reader/writer 26 
incorporated in the VTR will recognize the contactless memory tag 37 installed in the 
cassette 31 and start reading data (meta data) from the memory tag 37. At this time, 
there are checked information about the ID (random number) (EOSR-ID) stated at the 
byte Nos. 2h and 3h in the block No. 0009h in the read meta data and used to make a 
search for the EOS (end of source) point, information about the remain status (RS) 
stated at the byte No. 4h and indicating the status of the supply reel of the cassette at 
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the EOS point, information about the remain time (RT) stated at the byte No. 5h and 
which is a value corresponding to a diameter of the tape wound on the supply reel of 
the cassette at the EOS point, and information about the position of the EOS point 
stated at the byte Nos. 6h to 9h. Thus, it is possible to manage the cassette 31, access 
the EOS point, and prevent any data from being erroneously erased. That is, when 
preventing any data from being written over an existing record, for example, the EOS 
point should indispensably be located. In this embodiment, the erroneous data erasure 
is prevented by collating EOS point information recorded in the memory tag 37 with 
EOS point information recorded on the magnetic tape 30 to locate the end of source 
point. 

FIG. 53 shows a flow of operations effected in collating EOS point information 
recorded in the memory tag 37 in the label attached to the cassette 31 with EOS point 
information recording in the magnetic tape 30 to locate the EOS point and in recording 
information. 

As shown in FIG. 53, first, when the cassette 31 is inserted into th VTR shown 
in FIG. 1 for example and an instruction for start of recording is made (tape recording 
command is issued), the CPU 21 in the VTR will judge whether or not the cassette 31 
has been set to the write protect mode. When the result of judgment is negative, that 
is, when the magnetic tape in the cassette 31 is a fresh one or when data may be 
written over all existing signals in the magnetic tape, for example, the CPU 21 goes 
to step S43 where it will have the VTR start the recording. 
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On the other hand, when the resuh of judgment is that the cassette 31 has been 
set to the write protect mode, the CPU 21 goes to step S33 where it will turn on the 
recording status (REC status), an then judge whether or not the EOS data included in 
the meta data having been read by the reader/writer 26 from the memory tag 37 are 
valid. If the result of judgment in step S33 is negative, the CPU 21 goes to step S39. 
On the other hand, when the result of judgment is affirmative, the CPU 21 goes to step 
S34. 

In step S34, the CPU 21 judges whether or not there exists EOS point 
information. When the result of judgment is negative, the CPU 21 goes to step S36 
where it will inform the user of the fact by alarming or display on the monitor 29, and 
then go to step S37. On the other hand, when the result of judgment in step S34 is 
affirmative, the CPU 21 goes to step S35. 

In step S35, the CPU 21 judges whether or not the EOS point is within a 
predetermined range of searching. That is, the CPU 21 will judge whether or not the 
EOS point is within a predetermined searching range in which the EOS point can be 
searched in 30 seconds which is a length of time derived from conversion of the 
diameter of wound tape on the reel to a searching time. When the result of the 
judgment made in step S35 is negative, the CPU 21 informs the user of the fact in step 
S36, and then goes to step S37. On the other hand, when the result of judgment is that 
the EOS point is within the predetermined range of searching, the CPU 21 goes to step 
S37. 
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When the result of judgment in step S34 is that there exists the EOS point 
information and the resuh of judgment in step S35 is that the EOS point is within the 
predetermined range of searching, the CPU 21 goes to step S37 where it will allow the 
EOS point searching so that the recording will be started within 5 seconds which 
however depends upon the distance to the EOS point. 

On the other hand, when the result of the judgment made in step S35 is that 
there exists no EOS point information within the predetermined range of searching, 
the CPU 21 goes to step S37 where it will allow EOS searching operations to be done 
as in FIGS. 54A to 54D. As shown, it is assumed that an EOS point is at 0 second. 
When a distance from a search start point PI to the EOS point is not within - 2 minutes 
for example, being a searching time derived from conversion of the diameter of the 
tape wound on the reel as shown in FIG. 54Afor example, search is made toward the 
EOS point. When a search start point P2 is within - 2 minutes as shown in FIG. 54B 
for example, search is made once in a direction away from the EOS point and then 
toward the EOS point. Also, when a search start point P3 is within 2 minutes from the 
EOS point as shown in FIG. 54C for example or when a search start point P4 is not 
within 2 minutes from the EOS point as shown in FIG. 54D for example, search is 
made toward the EOS point. 

The description will be made with reference to FIG. 53 again. After completion 
of the operation in step S37, the CPU 21 goes to step S38 where it will judge whether 
or not the EOS point search is complete. That is, in step S38, the CPU 21 makes a 
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comparison between the EOSR-ID and EOS Point time code read from the memory 
tag 37 and a value (time code) read from the magnetic tape 30 to judge whether or not 
the EOS point search is complete. When the result of the judgment in step S38 is 
affirmative, the CPU 21 goes to step S39. 

On the other hand, when the result of judgment in step S38 is that the EOS point 
search is not yet complete, the CPU 21 goes to step S40 where it will judge whether 
or not the range of searching exceeds +2 minutes being a searching time derived from 
conversion of the diameter of the tape wound on the reel. When the result of judgment 
is affirmative, the CPU 21 goes back to step S37. On the other hand, the result of 
judgment is affirmative, the CPU 21 goes to step S44 where it will inform the user of 
the fact by alarming or display on the monitor 29, and then goes to step S45 where it 
will have the VTR start data reproduction and cause a lamp provided in a record 
button on the control panel to flicker. When the user finds the EOS point and presses 
the record button in this condition, the EOS point is recorded on the magnetic tape 30. 

In step S39, the data reproduction will be started. Thereafter in step S41, the 
CPU 21 judges whether or not there exists on the magnetic tape 30 a portion of about 
15 frames having no data recorded therein. When the result of judgment is negative, 
the CPU 21 goes to step S44. When the result of judgment is affirmative, the CPU 21 
goes to step S42. 

In step S42, the alarm is turned off and recording is started in step S43. 

As having been described in the forgoing, this embodiment provides a system 
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which prevents any data from being written over an existent record, for example, a 
system which prevents any data from being erroneously erased without having to make 
a menu selection or to select a cassette write protection mechanism. Also, in this 
embodiment, the EOS point can easily be checked even with the cassette being 
repeatedly inserted and ejected, and the lengths of time for access to a next EOS point 
and preparation for recording can easily be reduced after confirmation of a recording 
and reproduction. With these advantages, this embodiment permits to build a system 
in which the erroneous data erasure and improved recording operability are compatible 
in specification with each other. As a result, the user can operate the VTR more 
easily, erroneous data erasure can be prevented by another user of the VTR or in 
another VTR. Also, even a person being not any specialist such as a video engineer 
can safely record data with the VTR. Thus, information recording can be done with 
reduced labor costs and with an improved efficiency. 

In a second one of the possible applications of the present invention, in which 
meta data recorded in the memory tag 37 is used, information about the 
aforementioned field frequency (FO) can be recorded to and read from the contactless 
memory tag 37 by means of the reader/writer. Thus, information about the field 
frequency and data bit rate of video signals can be acquired without having to replay 
the magnetic tape 30 in a system in which the field frequency and data bit rate of video 
signals are variable, so that there can be effected optimum operations for the system. 

When the cassette 31 is inserted into the VTR according to the first embodiment 
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of the present invention, for example, shown in FIG. 1, the reader/writer 26 
incorporated in the VTR will recognize the contactless memory tag 37 attached to the 
cassette 31 and start reading data (meta data) from the memory tag 37. At this time, 
the field frequency and data bit rate of the video signals recorded in the magnetic tape 
30 can be identified by checking information about the field frequency (recording 
video frequency) and data bit rate (video recording bit data) recorded at the byte No. 
Bh in the block No. OOOAh of the read meta data as shown in FIG. 33. The VTR 
according to the present invention is adapted to change various settings and parameters 
intended for video signal processing within itself according to the field frequency and 
data bit rate. Thus, th video signals recorded in the magnetic tape 30 can be processed 
optimally. Therefore, the VTR according this embodiment can prevent video noises 
from being caused by signal processing with wrong field frequency and data bit rate 
and thus can reproduce and record images optimally and smoothly. 

For example, when the previously described edition system according to the 
third embodiment, shown in FIG. 11, is used to make a nonlinear edition of signals 
recorded in the cassette 31 loaded in the VTRs 71 and 72, the signals can be off-line 
edited as follows. It is assumed here that the cassette 31 is first loaded into the VTR 
71 and then into the VTR 72. With the cassette 31 loaded in the VTR 71, the latter 
will use the reader/writer 26 to read meta data from the memory tag 37 in the label 
attached to the cassette 31 and send the read meta data to the terminal 60. The 
terminal 60 stores information about the field frequency and data bit rate included in 
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the meta data sent from the reader/writer 26 of the VTR 71. Next, when the cassette 
31 is loaded in the VTR 72, the latter will also use, like the VTR 71, the reader/writer 
26 to read meta data from the memory tag 37 in the label attached on the cassette 31 
and send the read meta data to the terminal 60. The terminal 60 compares the 
information about the field frequency and data bit data sent from the reader/writer 26 
of the VTR 71 with the information about the field frequency and data bit rate sent 
from the reader/writer 26 of the VTR 72. When these pieces of information are same 
in content as each other, the editor is informed, by a display on the monitor, for 
example, that the data can be edited as they are. On the other hand, if the pieces of 
information are different in content from each other, the editor is given, by displaying 
on the monitor or voicing, for example, an alarm that the data cannot be edited since 
the edition will be made using the video signals of different field frequency and data 
bit rate if they are edited as they are. Thus, data edition can be made without any 
unnecessary burden to the editor and any system trouble during the edition. 

Also, for example, when the previously described edition unit 74 in the edition 
system according to the third embodiment, shown in FIG. 11, is used to make an on- 
line linear edition of signals recorded in the cassette 31 loaded in the VTRs 71 and 72, 
the signals can be linearly edited optimally as follows. It is assumed here that the 
cassette 31 is first loaded into the VTR 71 and then into the VTR 72. With the 
cassette 31 loaded in the VTR 71, the latter will use the reader/writer 26 to read meta 
data from the memory tag 37 in the label attached to the cassette 31 and send the read 
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meta data to the edition unit 74. The edition unit 74 uses information about the field 
frequency and data bit rate included in the meta data sent from the reader/writer 26 of 
the VTR 71 to change or initialize various settings and parameters intended for use to 
process video signals during the on-line edition. Next, when the cassette 31 is loaded 
in the VTR 72, the latter will also use, like the VTR 71, the reader/writer 26 to read 
meta data from the memory tag 37 in the label attached on the cassette 31 and send the 
read meta data to the edition unit 74. The edition unit 74 compares the information 
about the field frequency and data bit data sent from the reader/writer 26 of the VTR 
71 with the information about the field frequency and data bit rate sent from the 
reader/writer 26 of the VTR 72. When these pieces of information are same in content 
as each other, the editor is informed, by a display on the monitor, for example, that the 
data can be edited linearly as they are. On the other hand, if the pieces of information 
are different in content from each other, the editor is given, by displaying on the 
monitor, for example, an alarm that the data cannot be edited since the edition will be 
made using the video signals of different field frequency and data bit rate if they are 
edited as they are. Thus, data edition can be made without any unnecessary burden 
to the editor and any system trouble during the edition. 

Information is read from the memory tag 37 on the cassette 31 loaded in the 
VTR by the reader/writer 26 incorporated in the VTR as above, but it should be noted 
that with respect to the cassette 31 not yet loaded in the VTR, for example, the 
reader/writer 50 designed as a handy-type unit can be used to pre-check the 
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infonnation about the field frequency and data bit rate. In this case, it is possible in 
the edition system for the above nonlinear edition to compare settings of the system 
itself (values stored as system settings in the terminal 60) with information about the 
field frequency and data bit rate of video signals recorded in the cassette 31 and read 
by the reader/writer 50, thereby permitting to detect a cassette 31 having been set 
differently from the system settings. Thus, a cassette which cannot be edited can be 
found before starting any data edition. Also, by storing information about the field 
frequency and data bit rate used in the edition system into a handy-type reader/writer 
50 in advance, reading the information about the field frequency and data bit rate from 
the memory tag 37 of a cassette 31 the editor wants to use for edition and comparing 
the pieces of information thus stored and read with each other, it is possible to detect 
a cassette which cannot be used in the nonlinear edition system without using the 
terminal 60 or the like. 

As above, since this embodiment can detect, before the edition system is put 
into use, whether the system is usable, that is, it can detect a field frequency and data 
bit rate of video signals to avoid the use of the system by alarming or otherwise before 
actually recording or reproducing the signals to or from the cassette 31, it is possible 
to prevent video noises from being caused by editing video signals different in field 
frequency and data bit rate from each other. Thus, data can smoothly be edited. Since 
video noises can thus be prevented, it can be avoided that the monitor may possibly 
malfunction due to video noises caused by any inappropriate edition, which will 
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contribute very much to a reduction of the maintenance cost. Further, since this 
embodiment can use the handy -type reader/writer 50, for example, to detect a cassette 
which cannot be used in an off-line manner in the edition system, it is possible to 
prevent any unusable cassette from being loaded into the edition system. Thus, 
according to this embodiment, the edition system is more easily usable by the operator 
(editor) since it is possible to automatically detect any inapplicability of the system and 
thus avoid putting the system into operation. 

In a third one of the possible applications of the present invention, in which 
meta data recorded in the memory tag 37 is used, information about the 
aforementioned audio stats (AD status) can be recorded to and read from the 
contactless memory tag 37 by means of the reader/writer. Thus, information about the 
recording method having been used for recording audio signals existent in the 
magnetic tape 30 can be acquired without having to reproduce the audio signals 
recorded in the magnetic tape 30, so that the signals can be processed optimally for the 
recording method. 

When the cassette 31 is inserted in the VTR according to the first embodiment 
of the present invention, for example, shown in FIG. 1, the reader/writer 26 
incorporated in the VTR will recognize the contactless memory tag 37 attached to the 
cassette 31 and start reading data (meta data) from the memory tag 37. At this time, 
the recording method having been used for recording the audio signals existent in the 
magnetic tape 30 can be detected by checking information about the audio status 
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information recorded at the byte Nos. Ch to Fh in the block No. OOOAh of the read 
meta data. The VTR according to this embodiment is adapted to change various 
settings and parameters intended for audio signal processing within itself according to 
the recording method for the audio signals. Thus, th audio signals recorded in the 
magnetic tape 30 can be processed optimally. Therefore, the VTR according this 
embodiment can prevent audio noises from being caused by any inappropriate signal 
processing and thus can reproduce and record sounds optimally and smoothly. 

For example, when the previously described edition system according to the 
third embodiment, shown in FIG. 11, is used to make a nonlinear edition of signals 
recorded in the cassette 31 loaded in the VTRs 71 and 72, the signals can be off-line 
edited as follows. It is assumed here that the cassette 31 is first loaded into the VTR 
71 and then into the VTR 72. With the cassette 31 loaded in the VTR 71, the latter 
will use the reader/writer 26 to read meta data from the memory tag 37 in the label 
attached to the cassette 31 and send the read meta data to the terminal 60. The 
terminal 60 stores audio status information in the meta data sent from the reader/writer 
26 of the VTR 71. Next, when the cassette 31 is loaded in the VTR 72, the latter will 
also use, like the VTR 71, the reader/writer 26 to read meta data from the memory tag 
37 in the label attached on the cassette 31 and send the read meta data to the terminal 
60. Then, the terminal 60 compares the audio status information sent from the 
reader/writer 26 of the VTR 71 with the audio status information sent from the 
reader/writer 26 of the VTR 72. When these pieces of audio status information are 
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same in content as each other, the editor is informed, by a display on the monitor, for 
example, that the data can be edited as they are. On the other hand, if the pieces of 
information are different in content from each other, the editor is given, by displaying 
on the monitor or voicing, for example, an alarm that the data cannot be edited since 
the edition will be made using the audio signals recorded by a different recording 
method if they are edited as they are. Thus, data edition can be made without any 
unnecessary burden to the editor and any system trouble during the edition. 

Also, for example, when the previously described edition unit 74 in the edition 
system according to the third embodiment, shown in FIG. 11, is used to make an on- 
line linear edition of signals recorded in the cassette 31 loaded in the VTRs 71 and 72, 
the signals can be linearly edited optimally as follows. It is assumed here that the 
cassette 31 is first loaded into the VTR 71 and then into the VTR 72. With the 
cassette 31 loaded in the VTR 71, the latter will use the reader/writer 26 to read meta 
data from the memory tag 37 in the label attached to the cassette 31 and send the read 
meta data to the edition unit 74. The edition unit 74 uses audio status information in 
the meta data sent from the reader/writer 26 of the VTR 71 to change or initialize 
various settings and parameters intended for use to process audio signals during the 
on-line edition. Next, when the cassette 31 is loaded in the VTR 72, the latter will also 
use, like the VTR 71, the reader/writer 26 to read meta data from the memory tag 37 
in the label attached on the cassette 31 and send the read meta data to the edition unit 
74. The edition unit 74 compares the audio status information sent from the 
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reader/writer 26 of the VTR 71 with the audio status infonnation sent from the 
reader/writer 26 of the VTR 72. When these pieces of information are same in content 
as each other, the editor is informed, by a display on the monitor, for example, that the 
data can be edited linearly as they are. On the other hand, if the pieces of information 
are different in content from each other, the editor is given, by displaying on the 
monitor, for example, an alarm that the data cannot be edited since the edition will be 
made using the audio signals having been recorded in a different recording method if 
they are edited as they are. Thus, data edition can be made without any unnecessary 
burden to the editor and any system trouble during the edition. 

Information is read from the memory tag 37 on the cassette 31 loaded in the 
VTR by the reader/writer 26 incorporated in the VTR as above, but it should be noted 
that with respect to the cassette 31 not yet loaded in the VTR, for example, the 
reader/writer 50 designed as a handy-type unit can be used to pre-check the audio 
status information. In this case, it is possible in the edition system for the above 
nonlinear edition to compare settings of the system itself (values stored as system 
settings in the terminal 60) with the audio status information about the audio signals 
recorded in the cassette 31 and read by the reader/writer 50, thereby permitting to 
detect a cassette 31 having been set differently from the system settings. Thus, a 
cassette which cannot be edited can be found before starting any data edition. Also, 
by prerecording the audio status information into a handy-type reader/writer 50, 
reading the audio status information from the memory tag 37 of a cassette 31 the 
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editor wants to use for edition and comparing the pieces of information thus stored and 
read with each other, it is possible to detect a cassette which cannot be used in the 
nonlinear edition system without using the terminal 60 or the like. 

As above, since this embodiment can detect, before the edition system is put 
into use, whether the system is usable, that is, it can detect a recording method used 
for audio signals going to be processed to avoid the use of the system by alarming or 
otherwise before actually recording or reproducing the signals to or from the cassette 
31, it is possible to prevent audio noises from being caused by editing audio signals 
having been recorded by a wrong recording method. Thus, data can smoothly be 
edited. Since audio noises can thus be prevented, it can be avoided that the speaker, 
amplifier, etc. may possibly be damaged due to audio noises caused by any 
inappropriate edition, which will contribute very much to a reduction of the 
maintenance cost. Further, since this embodiment can use the handy-type 
reader/writer 50, for example, to detect a cassette which cannot be used in an off-line 
manner in the edition system, it is possible to prevent any unusable cassette from being 
loaded into the edition system. Thus, according to this embodiment, the edition 
system is more easily usable by the operator (editor) since it is possible to 
automatically detect any inapplicability of the system and thus avoid putting the 
system into operation. 

In a fourth one of the possible applications of the present invention, in which 
meta data recorded in the memory tag 37 is used, information about times of threading 
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of the cassette 31 can be recorded to and read from the contactless memory tag 37 by 
means of the reader/writer. Thus, the use of the cassette 31 can be managed. 

When the cassette 31 is inserted in the VTR according to the first embodiment 
of the present invention, for example, shown in FIG. 1, the reader/writer 26 
incorporated in the VTR will recognize the contactless memory tag 37 attached to the 
cassette 31 and start reading data (meta data) from the memory tag 37. At this time, 
the service conditions of the cassette 31 can be known by checking information about 
the number of times the cassette has been threaded, recorded at the byte Nos. Ah and 
Bh in the block No. 0009h of the read meta data. The use of the cassette can be 
managed based on the result of checking, concerning whether it can be used or not and 
how many times it can be used subsequently. Note that the items of management and 
operations using the same include "management of number of times cassette has been 
threaded to VTR", "monitoring of number of times of cassette has been threaded and 
display of corresponding alarm", and "management system for number of times 
cassette has been used". 

First, the management of the number of times the cassette has been threaded to 
the VTR will be described. 

For example, it is assumed that the cassette 31 is loaded in the VTR in the 
system shown in FIG. 1. In this case, the VTR will use the reader/writer 26 
incorporated therein to read meta data from the memory tag 37 in the label attached 
to the cassette 31, check, in the read meta data, information about the number of times 



72 

the cassette 31 has been threaded, and increment the number of times of cassette 
threading by one and update information about the number of times the cassette 31 has 
been threaded, recorded in the memory tag 37. 

In this embodiment, when the result of checking the number of threaded times 
shows that the number of threaded times has become larger than a certain value, an 
alarm will be issued and the following will be done correspondingly to the result of 
checking. 

For example, the VTR shown in FIG. 1 has a function to display a maintenance 
prompt on the monitor 29 provided on the control panel 28. When the maintenance 
prompt display function is started, it is possible to check the number of times a 
cassette has been threaded. Also, the VTR according to this embodiment has a 
function to display an alarm when the number of threaded times the loaded cassette 
exceeds a value, and a function to judge whether an alarm has to be displayed, 
depending on the error level of signals reproduced from the magnetic tape 30 even if 
the number of threaded times is less than the value. 

FIG. 55 shows a flow of operations effected in displaying an alarm depending 
upon the number of threaded times. As shown in FIG. 55, first in step SIO, the 
cassette 31 is inserted into the VTR. In step Sll, the reader/writer 26 in the VTR 
reads meta data from the memory tag 37 in the label 32 attached to the cassette 31, 
check, in the read meta data, information about the number of threaded times the 
cassette 31 has been threaded, and judge whether the number of threaded times is 
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larger than a set value for display of an alarm. 

When the resuh of the judgment in step Sll is that the number of threaded 
times is larger than a value set for display of the alarm, an alarm concerning the use 
of the cassette will be displayed on the monitor 29 of the control panel 28 in step S15. 

On the other hand, if the result of the judgment made in step Sll is that the 
number of threaded times is less than the value set for alarm display, data is read from 
the loaded cassette 31 in step S12. 

Then in step S13, it is judged whether the number of times of cassette threading 
is larger than a preset value for execution of error rate monitoring. 

When it is judged in step S13 that the number of times the cassette has been 
threaded is less than the preset value, an operation will be done in step S16 as follows. 

On the other hand, if the result of the judgment made in step S13 is that the 
number of threaded times is larger than the preset value, it will be judged in step S14 
whether the error rate of signals read from the magnetic tape 30 is larger than a value 
preset for display of an alarm. 

If it is judged in step S14 that the error rate is less than the preset value for 
alarm display, an operation will be done in step S16 as follows. 

On the other hand, if the result of the judgment made in step S14 is that the 
error rate is larger than the preset value for alarm display, an alarming of the cassette 
use will be displayed on the monitor 29 on the control panel 28 in step S15. 

With the above operations, the VTR operator or cassette manager can know the 
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use of the cassette. 

Next, the edition system shown in FIG. 11 will be taken by way of example for 
description of the cassette management based on the number of times of cassette 
threading. 

In the edition system shown in FIG. 11, the terminal 60 uses the external handy- 
type reader/writer 50 to read the content of the memory tag 37 provided in the label 
32 attached to the cassette 31. A cassette-use management software according to this 
embodiment is installed in the terminal 60. That is, the cassette-use management 
software includes a function for initial issuance of the memory tag 37, function to 
manage information about the number of times of cassette threading with information 
recorded in the memory tag 37 provided in the label 32 on the cassette 31, and other 
functions. More particularly, the information recorded in the memory tag 37 provided 
in the label 32 on the cassette 31 is read by the reader/writer 50 and the management 
software instructs the user to discard the cassette or change the intended use of the 
cassette 31 based on the used frequency and current intended use of the cassette 31. 

FIG. 56 shows an example of the management table for use to manage the 
cassette. 

When the reader/writer 50 has read information from the memory tag 37 
provided in the label 32 on each cassette 31, the management software will have the 
monitor at the terminal 60 display a management table based on the information read 
from the memory tag 37, as shown in FIG. 56 for example, and combine the intended 
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use of the cassette 31 and information about the number of times of cassette threading 
to show the cassette use to the user. The management table will further be described. 
As shown in FIG. 56, a cassette having an ID "HD-10001", for example, will be 
judged to be "excellent" (that is, it is further usable) because the untended use is 
"library" and the current number of times the cassette has been threaded is "6". A 
cassette having an ID "D2-22029" will be judged to be "fair" (that is, it is still usable) 
because the intended use is "drama" and current number of threaded times is "20". 
Also, a cassette having an ID "SX-23478" will be judged to be "not fair" (that is, it 
should not be used any longer) because the intended use is "sharing" and number of 
threaded times is "100". Further, a cassette having an ID "IMX-67870" will be judged 
to be "good" because the intended use is "sharing" and number of threaded times is 
"20". 

The result of judgment of the cassette having the ID "D2-22029" is different 
from that of the cassette having the ID "IMX-67870" thought the cassettes have been 
threaded the same number of times. The reason for the above lies in the difference in 
intended use between them. Namely, a cassette whose intended use is "drama" should 
be as good in usage as possible (the magnetic tape status is good) while a cassette 
intended for "sharing" may be allowed for a little tape degradation. In case it is 
prescribed that a tape intended for "sharing" should be discarded after it has been 
threaded more than 100 times, the cassette having the ID "SX-23478" having been 
threaded 100 times should be discarded, and a comment like "To be discarded on June 
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19, 2000" will be stated for the cassette in the management table as shown in FIG. 56. 

Also, in this embodiment, the terminal 60 and handy-type reader/writer 50 as 
shown in FIG. 11 and corresponding to the management table as shown in FIG. 56 can 
be used to read information about the number of times of cassette threading directly 
from the memory tag 37 provided in the label on the cassette 31, whereby information 
in the memory tag 37 in each of a plurality of cassettes 31 stored in a rack 300 as 
shown in FIG. 57 can sequentially be scanned to judge whether each cassette 31 stored 
in the rack 300 should be discarded or not and any cassette can be detected which is 
different in intended use from other cassettes in each of rack blocks in which cassettes 
whose intentions of use are in the same or similar category are stored. 

Since this embodiment permits to detect a number of times the cassette has been 
used and the degree of deterioration of the magnetic tape 30, so it can be judged in an 
objective manner whether the cassette should be discarded or not. Also, since this 
embodiment permits to prevent a deteriorated magnetic tape 30 from being used, use 
of the cassette or magnetic tape can be managed for stable recording and reproduction 
of data. Further, since a repeatedly used cassette and work cassette and an archive 
cassette are used for their respective purposes, respectively, the running costs can be 
reduced effectively. Also, since this embodiment permits the system to automatically 
detect a tape having been used more than its service life and issue a warning (as a 
safety feature), the system operator can manage the system more easily. In addition, 
this embodiment permits to manage the tape in an off-line environment by the use of 
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the handy -type reader/writer 50. 

Next, the contactless memory tag 37 and its reader/writers 26 and 50 will be 
described in detail with reference to FIGS. 58 to 62. 

FIG. 58 is a schematic block diagram explaining the functions of the contactless 
memory tag 37 and reader/writer 26. 

When the distance of the contactless memory tag 37 from the reader/writer 26 
which generates an electromagnetic field around itself is less than a one which it can 
sense the electromagnetic field, it senses the electromagnetic field and acts to 
exchange information with the reader/writer 26 with no contact with the latter. 

Prior to detailed description of the contactless memory tag 37, there will 
outlined the appearance of the main components of the contactless memory tag 37 and 
the operations in using the memory tag 37 by the reader/writer 26. 

FIG. 59 shows the appearance of the contactless memory tag 37 of a one-chip 
type. As shown in FIG. 59, the memory tag 37 includes the coil antenna 36 formed 
like a loop from a electroconductive pattern on a chip being a base of the antenna, and 
the IC chip 35 and a capacitor C connected to the coil antenna 36. Note that the 
capacitor C is provided to adjust a resonance frequency. 

As shown, the contactless memory tag 37 includes a transmitter/receiver 107 
consisting of the coil antenna 36 inductively coupled to the coil antenna 24 of the 
reader/writer 26 by means of the electromagnetic field to exchange information with 
the coil antenna 24 by mutual induction with no contact with the latter and also receive 
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a power from the coil antenna 24, a demodulator 102 and modulator 103, a power 
source 104 connected to the coil antenna 36, a demodulator 102 and modulator 103, 
respectively, a clock extraction unit 105, a controller 101 to control the system 
operation, a codec 106 connected to the controller 101, and a rewritable semiconductor 
memory 100 connected to the controller 101 and needing not the aforementioned 
record holding operation. 

The demodulator 102 equalizes an induced current produced in the coil antenna 
36, detects and demodulates the induced current to restore information, and supplies 
it to the controller 101. The modulator 103 modulates a reflected wave by 
intermittently connecting a load impedance to the coil antenna 36 based on response 
information derived from encoding of the reproduced or restored information supplied 
from the controller 101, or intermittently connecting a load connected directly or 
indirectly to the power source 104 based on the response information or supplying the 
coil antenna 36 with a carrier wave of another frequency modulated with the response 
information (e.g., ASK modulation). 

More particularly, in case the load impedance to the coil antenna 36 is 
controlled based on the response information as above, the reflectance of the coil 
antenna 36 is controlled by switching the load impedance from one to another based 
on the response information when emitted, from the reader/writer 26, the reflected 
component of the carrier wave from the coil antenna 36 on which the electromagnetic 
field acts continuously, whereby the reflected wave is modulated with the response 



79 

information. 

On the other hand, in case the load to the power source is controlled based on 
the response information, the impedance at the inductively coupled memory tag 37 is 
varied by changing the load applied to the power source 104 from one to another by 
switching the load from one to another based on the response information, whereby 
the reflected wave is modulated. An impedance variation at the memory tag 37 is 
detected as a terminal voltage variation or supplied power amount at the coil antenna 
24 at the inductively coupled reader/writer 26. 

As above, the reflected wave is modulated by demodulating information by 
processing an induced current produced due to mutual induction when the coil antenna 
36 of the memory tag 37 has received electromagnetic wave emitted from the 
reader/writer 26, and then by transmitting the information via controlling the load 
impedance to the coil antenna 36 based on information transmitted to the reader/writer 
26 (information transmission by the reflected component of carrier wave), via 
controlling the load to the power source at the memory tag 37 based on information 
transmitted to the reader/writer 26 (information transmission by varying the 
impedance) or via modulating a carrier wave of another frequency with information 
transmitted to the reader/writer 26 and supplying a power to the coil antenna 36 
(information transmission by a wave of another frequency transmitted from the 
memory tag 37). 

The power source 104 receives and rectifies a high frequency induced current 
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produced by the mutual induction by the coil antenna 36 via the electromagnetic field, 
and supplies it to each component of the memory tag 37. For production of a stabler 
direct-current voltage, a voltage regulation circuit may be provided in the memory tag 
37. Each of the components can operate on the power thus supplied. Therefore, the 
memory tag 37 needs not any special power source such as a battery. Needless to say, 
however, any other power source such as a battery can be used as a main or sub power 
source. 

The clock extraction unit 105 has a frequency division circuit to generate a 
clock signal of a carrier frequency based on the carrier wave received by the coil 
antenna 36, and divide the clock signal to generate a master clock which serves as an 
operation reference clock for each digital circuit. 

As above, the semiconductor memory 100 records meta data etc. about the 
cassette 31 having attached thereto a label including the memory tag 37 and recorded 
materials, and each piece of information is recorded and reproduced in the 
aforementioned memory map under the control of the controller 101. 

The controller 101 sends, to the codec 106, the received demodulated signal 
added by the transmitter/receiver 107. The codec 106 decodes the information 
supplied from the controller 101 and makes error correction of the decoded 
information with CRC code, and returns it to the controller 101. The controller 101 
extracts indicative information from the information received from the codec 106. 
Thus, the information added by the reader/writer 26 via the electromagnetic field is 
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restored. 

Also, the codec 106 adds error correction code such as CRC code to the 
information returned from the controller 101, and returns, to the controller 101, 
response information derived from encoding of the data having the error correction 
code added thereto. 

The codec 106 has also a function to correct errors in a data. In addition, it may 
be provided with a function of encrypting/decrypting data. Further, it may be provided 
with any correction circuit other than the CRC correction circuit. 

The controller 101 is constructed as a semiconductor logic circuit having a 
controlling function to send a demodulation signal supplied from the demodulator 102 
to the codec 106 based on a clock supplied from the clock extraction circuit 105, 
extract various kinds of information based on the error-corrected signal, separate and 
extract recording information, analyze these pieces of indicative information and 
process them in a predetermined manner and procedure. The semiconductor sequence 
controller technology for judging conditions by following such a predetermined 
procedure to open and close a plurality of gates sequentially as the time elapses, is 
widely applied in various fields of industry, and the controller 101 utilizes this 
technology. 

On the other hand, the modulator 103 having received information via the 
controller 101 modulates information in a predetermined manner. Receiving the 
modulated information from the modulator 103, the transmitter/receiver 107 transmits 



82 

modulated signals to the reader/writer 26 via the coil antenna 36. This transmission 
is based on any of the aforementioned transmission methods using the transmission 
function of the memory tag 37, reflected wave or impedance variation. 

Next, the theory of detection, by the reader/writer 26, of contents in the 
semiconductor memory 100 in the memory tag 37 will be described with reference to 
FIGS. 60 and 61. 

The coil antenna 24 at the reader/writer 26 is taken as the first antenna while the 
coil antenna 36 at the memory tag 37 is taken as the second antenna. The first and 
second antennas are opposite to each other. A magnetic field is produced when a 
current flows through the first antenna. When the magnetic field is captured by the 
second antenna, the magnetic filed produced by the current through the first antenna 
varies correspondingly to a variation of the current through the first antenna. Thus, 
the magnetic flux through the second antenna varies and a mutual induction produces 
an electromotive force in the second antenna. The electromotive force V2 produced 
in the second antenna is proportional to the change of the current U through the first 
antenna. Under the conditions of the first and second antennas being tuned to each 
other, the electromotive force V2 is given by the following formula (1). A current 12 
through the second antenna depends upon the characteristic of a circuit connected to 
the second antenna. 

V2 = M(dll/dt) (1) 

where M : Mutual inductance 
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On the other hand, to the coil antenna 36 (second antenna) at the memory tag 
37, there is connectable a resistor or reactance (inductive reactance (oL or capacitive 
reactance 1/toC) as a load impedance, and the intermittent connection of the load 
impedance to the second antenna is controlled according to the content ("1" or "0") 
of data sent from the memory tag 37. 

The reader/writer 26 is taken as the primary side while the memory tag 37 
inductively coupled to the reader/writer by the mutual inductance is taken as the 
secondary side. When the total impedance of the secondary side is Z, the primary and 
second sides can be handled as an inductively coupled four-terminal network as shown 
in FIG. 60. An impedance Zie measured at the primary side is computed as follows. 

Assume here that the angular frequency is w and the inductance is LI, 
electromotive force is VI, the current is II at the coil antenna 24 of the reader/writer 
26 while the inductance is L2, electromotive force is V2, and current is 12 at the coil 
antenna 36 of the memory tag 37, and that the mutual inductance of the coil antennas 
24 and 36 is M. Under the conditions of the antennas 24 and 36 being tuned to each 
other, the induced electromotive force VI is given by the following formula (2) and 
induced electromotive force V2 is given by the following formula (3). 

VI = jG)*Ll*Il+jco*M*I2 (2) 

V2= jG)*M*Il+jw*L2*I2 (3) 

Since the direction of the current 12 is reversed, the following formula (4) will 

result. 
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V2 = -Z*I2 (4) 

As above, the impedance Zie at the reader/writer 26 will be a sum of 
jo)*(Ll-M**2/L2) as the first term and jG)*(M**2)*Z/L2*(Z+j«*L2) as the second 
term, where "**" means squaring. 

By translating the above second term as the following formulae (5) and (6), 
l/(u2+u3) is given. 

u2 = L2/jw*(M**2) (5) 

u3 = (L2**2)/Z*(M**2) (6) 

Therefore, take the first term as ul, and the impedance Zie at the reader/writer 
26 will be given by the following formula (7). 

Zie = ul+l/(u2+u3) (7) 

As a resuh, an equivalent circuit of the inductively coupled four-terminal 
network can be formed as shown in FIG. 61. 

In case the circuh is controlled so that the impedance Z at the memory tag 37 
is an indefinite impedance according to the content ("1" or "0"; for example, "1") of 
data to be sent, the term including "Z" in the following formula (8) becomes 
infinitesimal. Thus, the status "1" of the data is observed as an impedance given by 
the following formula (9) at the reader/writer 26. 

u3 = (L2**2)/Z*(M**2) (8) 

Ziel=jo)*Ll (9) 

On the other hand, in case the circuit is controlled so that the impedance Z at 
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the memory tag 37 is zero impedance according to the content ("1" or "0"; for 
example, "0") of data to be sent, the term "l/(u2+u3)" becomes infinitesimal. Thus, 
the status "0" of the data is observed as an impedance given by the following formula 
(10) at the reader/writer 26. 

ZieO = jo)*(Ll-M**2/L2) (10) 

The impedance is also given as the following formula (12) usingthe coupling 
constant k in the following formula (11) for the coil antennas 24 and 36. 

k**2 = M**2/Ll*L2 (11) 

ZieO=ja)*Ll*(l-k**2) (12) 

Since the data status "1" or "0" at the memory tag 37 is observed as the above 
different impedance values Ziel or ZieO at the reader/writer 26 as above, it is possible 
to easily detect the data status "1" or "0". 

Further, by forming the equivalent circuit so that the impedance Z at the 
memory tag 37 can be changed to any of arbitrary different values between zero and 
infinity, the impedance Z can be observed as different impedances Zie corresponding 
to the different values. Since the mutual induction causes the impedance Zie at the 
primary side (reader/writer 26) to vary correspondingly to the load Z at the secondary 
side (memory tag 37), the status (data) at the memory tag 37 can be detected through 
detection of the impedance Zie at the primary side. 

Next, the reader/writer 26 will be described in greater detail. The reader/writer 
26 includes an information detector 111, control/judge unit 112 and information 
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sender 113 in addition to the coil antenna 24, and operates in any of modes of data 
sending to and reception from the memory tag 37. In the send mode, the reader/writer 
26 supplies information to be recorded to the memory tag 37. In the receive mode, the 
reader/writer 26 receives reproduced information from the memory tag 37. 

The information sender 113 has a clock generating function, modulating 
function and a power amplifying function. It generates a clock signal of a carrier 
frequency and a master clock. In the send mode of the reader/writer 26, the 
information sender 113 make ASK modulation, for example, of a carrier wave based 
on transmit data supplied from the control/judge unit 112 to produce a modulating 
signal with which the carrier wave is power-amplified to drive the antenna 24. In the 
receive mode, the information sender 113 makes power amplification of the carrier 
wave without modulating it to drive the antenna 24. 

The antenna 24 is formed from a loop-shaped antenna for both sending and 
reception. In the send mode, the antenna 24 produces an electromagnetic field based 
on the modulating signal, while producing an electromagnetic field based on the carrier 
wave. In any of the send and receive modes, the coil antenna 24 is inductively coupled 
by the electromagnetic field to the coil antenna 36 of the memory tag 37. The 
information detector 111 has an antenna terminal voltage detecting function and a 
demodulating function. Further, the control/judge unit 112 has an encoding/decoding 
function, a function of controlling the operation of the entire reader/writer 26, and also 
a function as the interface unit 23. 
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In the send mode, the control/judge unit 112 generates transmit information or 
command for supply to the memory tag 37 based on the signal received from the 
interface unit 23, while the information sender 113 modulates the carrier wave with 
the command and amplifies the power of the carrier wave to drive the antenna 24. 
Thus, an electromagnetic field is produced due to the carrier wave having the 
command added thereto. It supplies the command to the memory tag 37 while a power 
is supplied to the latter. 

The transmit information includes an instruction to read information from the 
memory tag 37 and send it in one case or an instruction to record given data to the 
memory tag 37 and the data itself in the other case. 

Even in the send mode, an electromagnetic field is continuously produced due 
to a carrier wave having no command added thereto and which is not modulated. The 
electromagnetic field allows the continuous power supply to the memory tag 37, while 
a response from the memory tag 37 is detected. The response has added thereto 
information read from the memory tag 37. 

When the memory tag 37 varies the loaded condition of the antenna 36 at its 
own side or the power load at its own side correspondingly to the content of its 
response, the terminal voltage of the antenna 24 correspondingly to the variation of the 
load at the memory tag 37 since the antenna 24 is inductively coupled to the antenna 
36 of the memory tag 37 for this while. The information detector 111 detects and 
demodulates the terminal voltage variation, and delivers it to the control/judge unit 
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112. The control/judge unit 112 make error correction of the demodulated terminal 
voltage variation to restore the response, and sends from the interface unit 23. 

By sending the command having the transmit information added thereto in the 
send mode as above, the reader/writer 26 is allowed to read or record information from 
or to the memory tag 37. Especially, by sending a read command for a predetermined 
standard-defined meta data etc., the reader/writer 26 is allowed to read various meta 
data stored in the memory tag 37 and further send a record command designating meta 
data and meta data to be recorded, which are to be recorded to the memory tag 37. 

Referring now to FIG. 62, there are shown the appearance and service 
conditions of the cassette 31 having attached thereto the label 32 incorporating the 
memory tag 37 and the handy -type reader/writer 50 used to send and receive data to 
and from the memory tag 37 in the label 32. 

The cassette half of the cassette 31 has attached thereto the label 32 
incorporating the memory tag 37. With the handy -type reader/writer 50 being placed 
over the label 32, data is written to and/or read from the memory tag 37. 

As shown, the handy-type reader/writer 50 includes a head unit 203 having 
provided thereon the aforementioned coil antenna 24 (at the side facing the label 32 
shown in FIG. 62), a display unit 201 formed from a liquid crystal display, for 
example, a power on/off button 205, etc., and a hand-held portion 206 having a read 
start button 204 and other various keys 202 disposed thereon and which is shaped for 
hand-holding by the user. 
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Industrial Applicability 

As having been described in the foregoing, according to the present invention, 
predetermined standard-defined meta data buried in material signals for recording to 
a replaceable recording medium or meta data generated from information other than 
material signals are written to the contactless information storage means, whereby 
meta data associated with material signals recorded in the recording medium can be 
acquired for use in data search, validation, etc. Also, since the meta data complies 
with the applicable standard such as SMPTE, it may be used in another system. 
Moreover, according to the present invention, meta data can be written to the 
contactless information storage means without operations such as key operation, 
connection or the like by extracting the meta data from material signals or generating 
it from information other than the material signals. 



